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ORGANIZATION OF SCIENCE 
FOR WAR 


ONE of us likes this War, and men of science 
must especially hate it because they, perhaps 
more than most groups of professional men, realize 
how much their work, much of which was carried out 
with no thought of war, is now involved, and how 
much the fruits of their labours are often of necessity 
being prostituted to the immediate aim of destruction. 
Many of us supported the Herculean attempts which 
were made to prevent war; but those attempts 
proved futile, and now science is fighting this War. 
Nobel died a sad man because he realized how his 
discoveries were being utilized by mankind. It was, 
however, his good fortune, after failure in his own 
lifetime to inspire his fellow-men with the spirit of 
world citizenship, peace and goodwill, to be able to 
give to the whole world some means of fighting the 
persistent and diabolical application of his and other 
discoveries to warfare. Few men of science could do 
the same to-day, because science is a calling as well as 
a profession and not many fortunes are made out of it. 
Looking back, however, men of science can justi- 
fiazbly claim that they have fought hard against the 
utilization of their discoveries for what amounts to 
the destruction of what science has materially helped 
to build up. Their greatest mistake was that they 
did not fight hard enough. They have spent too 
much time squabbling among themselves over such 
questions as to what extent science should be planned, 
if planned at all, and have not sought diligently 
enough to impress upon the public mind that they 
realize full well what the implications of their work 
might be and then act accordingly. Too often have 
the men of science of the past remained within the 
four walls of their laboratories, sometimes deliber- 
ately closing their eyes to the possible results of their 
work to humanity once such results have passed into 
the outer world. 

Indeed, some men of science have gone farther than 
this. Being fully aware of the dangerous policy of 
letting anyone (probably not so public-spirited as 
themselves) ‘cash in’ on the results of their discoveries 
they have chosen to close their eyes to it in favour of 
what they claim to be the battle for the so-called 
freedom of science. Time and time again in these 
columns have we tried to impress upon men of 
science that they, above all others, must realize what 
the impact of their calling is upon society, and, even 
more important, that they must act accordingly. 
What has been the result ? Many have agreed with 
us that it is essential that men of science should be 
brought to realize much more than they do at present 
what are the social implications of their work. On 
the other hand, some have taken the opposite view 
and have gone so far as to issue warnings that if men 
of science persist in the so-called planning of their 
work then they will merely succeed in killing it. 

The social, both national and international, rela- 
tions of science, as indeed of all academic and other 
disciplines, must be the concern of all thinking men. 
This should not involve them in political party argu- 
ments as some seem to think, for science, if true to 
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herself, cannot recognize party politics any more than 
she can acknowledge geographical boundaries to the 
great truths she discovers. The distinction between 
‘pure’ and ‘applied’ science must go, and a good 
riddance, for it never was a logical distinction and 
has been the basis of much futile and wasteful argu- 
ment. Those men of science who have expressed 
disapproval of scientific planning visualize, we think, 
planned science as meaning putting men of science 
in chains. This could never happen in the demo- 
cracy for which we are fighting ; but even if it did, 
then surely nothing but good could come of it pro- 
vided such chains were guiding chains and not prison 
chains, and always provided that they were under 
the control of certain men of science themselves— 
trustworthy men who fully appreciated their duties 
to their fellow-men and who had the courage of their 
convictions. 

Wars teach us much. This is the first totalitarian 
war we have experienced, though it took us some 
valuable time to realize it. By now, most of us have 
developed shrewd ideas of what we are, or ought to 
be, fighting for and the paths along which world 
reconstruction must travel once victory has been 
achieved. But though we know what we are fighting 
for and though many of us know what kind of world 
we wish to see established in the peace to follow, it is 
very essential to bear in mind one thing here and 
now ; that is, we must win the War first, and we can 
do that only by fighting—fighting to achieve our 
immediate war aim, the destruction of Nazism and 
all for which it stands. One sometimes wonders if 
the many critics of policy adopted by Government and 
other authorities always take this into consideration. 

With this immediate aim in view, science must be, 
and is being, planned, not only by men of science 
but also by those responsible for our war policy, war 
strategy (offensive and defensive), war production, 
It is certain that science is fighting this 
War the world over. In fact, it is a war of science 
whether we like it or not. We should only succeed in 
presenting platitudes if we attempted to give exam- 
ples to illustrate this. Some idea of the views of our 
American colleagues, in this connexion, can be 
obtained from an article beginning on p. 310 of this 
issue. 

In view of all this, sad though it may seem from the 
ethical and even moral points of view, it is actually 
a matter for congratulation that men of science have 
not only come forward and offered their services in the 
war effort, but have also pressed their claims in many 
quarters and even expressed indignation when their 
offers have sometimes not been eagerly accepted 
forthwith. There are, of course, men of science such 
as physicists, chemists, mathematicians, engineers, 
and so forth, whose qualifications have meant their 
immediate absorption into the nation’s war effort. 
On the other hand, some branches of science have 
felt that they have been left out of it. It was 
originally the stated function of the Central Register, 
for example, at one time solely to find men for jobs. 
But that has now been changed, and if certain men 
of science have been able to prove their worth, jobs 
There are, however, even 
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now, some scientific workers, especially among the 
biologists, whose positions might profitably be re- 
viewed. 

Furthermore, there is a tendency for individual, 
and groups of, men of science at times to urge the 
importance of this and that problem and press for an 
immediate inquiry, thus leaving the implication that 
those in authority are unaware of such problems 
and are therefore doing nothing about it. But this 
is not always the case. Though it is true that 
Government departments have at times betrayed « 
lack of awareness of what problems exist and what 
ought to be done, some men of science and even 
groups and associations have shown a lack of know- 
ledge of what is already being done or, at any rate, a 
lack of sympathy with all the problems which might 
conceivably be involved. Of the many suggestions 
put out for the consideration of Government ministers 
and departments some show a definite lack of know- 
ledge of what that minister or department is already 
doing. In this way, through not making certain of 
what has already been, or is being, done and not 
maintaining a sense of values, such men of science 
often defeat their own ends. 

But in spite of all this, some men of science have 
been quite justified in claiming that their services are 
not being utilized as they should be, and many more 
have expressed concern over the failure of the Govern- 
ment to co-ordinate the scientific effort more effi- 
ciently. Of course, no Government can be expected 
to know all that science has to offer ; hence a certain 
justification for the grouses and grumbles of some 
sections of the scientific community. On the other 
hand, men of science must not assume that just 
because the plans of the Government and its various 
ministries and departments are not going along the 
lines which they, individually or collectively, think 
are the right ones, the Government is therefore 
closing its eyes to the golden opportunities which 
science has to offer. A very keen sense of values is 
necessary, and above all co-ordination and organiza- 
tion within, and between, the scientific and other 
aspects of our war strategy are essential. 

Yet the Government has never been above criticism 
where the utilization of science in the war effort is 
concerned, and some of its faults have proved to be 
serious ones. For this reason we welcome the an- 
nouncement made on September 4 that 

“In order to ensure that the fullest use is made of 
our scientific and technical resources in the field of 
production, the Minister of Production has appointed 
Mr. W. A. Stanier (Chief Mechanical Engineer to the 
London, Midland and Scottish Railway), Dr. T. R. 
Merton (Treasurer of the Royal Society), and Dr. 
I. M. Heilbron (Professor of Organic Chemistry, 
Imperial College of Science and Technology) to his 
staff in the capacity of full-time Scientific Advisers.” 

As a mechanical engineer, Mr. Stanier is well 
known. He was president of the Institution of 
Mechanical Engineers last year and is at present 
chairman of the Railway Executive Committee's 
Mechanical and Engineering Committee. Mr. Merton 
was formerly professor of spectroscopy in the Uni- 
versity of Oxford, and his work carried out in the 
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University and in his private laboratory since has 
brought him an enviable reputation. Prof. Heilbron 
is professor of organic chemistry in the University of 
London (Imperial College of Science and Technology). 
His work has shown him to be interested in biological 
as well as chemical problems. Also, few chemists 
have had wider experience in connexion with the 
chemical industry than he. He has acted as scientific 
adviser in various capacities to the Ministry of Supply 
since the War began. 

The official statement, in announcing these appoint- 
ments, continues : 

“The field of activity of these advisers will be 
co-extensive with the responsibility of the Minister 
ot Production. They will keep in close touch with 
the scientific advisers of the Service and Supply 
Departments, and will be available to assist the 
departmental organizations of scientific research and 
technical development. They will not supersede the 
departmental organizations, which will, for instance, 
continue to be responsible for the examination of 
new inventions and technical suggestions in their own 
fields. 

“They will be responsible to the Minister of Produc- 
tion, but will work under the immediate supervision 
of the Lord Privy Seal, acting on his behalf. 

“These appointments have been made with a view 
to completing the existing organization for scientific 
research and development which has been carefully 
built up over a number of years and operated with 
outstanding efficiency. 

“The Government have reviewed the whole position 
in the light of recent representations, and have 
decided that the creation of the post of Minister of 
Production affords the opportunity for this further 
measure of co-ordination which the Government 
believe will be to the national advantage.” 

To say the least of this announcement, it is an 
excellent example of democratic government, and 
those who have made representations to the Govern- 
ment recently can be assured that their efforts have 
not proved altogether sterile. Science has again raised 
its voice, and again that voice his been heard. The 
response of the Government will give considerable 
satisfaction. Our immediate aim is, of course, to 
criticize ; but there is not a grext deal to criticize. 
However, the statement that “These appointments 
have been made with a view to completing the existing 
organization for scientific research and development 
which has been carefully built up over a number of 
years and operated with outstanding efficiency” is, we 
think, a very bold one. Much scientific research has 
certainly been carried out along highly efficient lines, 
but it is doubtful if this can be said of all projects of 
research. Furthermore, even if all scientific research 
were carried out efficiently this does not necessarily 
spell satisfaction to the State, for it has to be organ- 
ized and brought into line with the immediate needs 
of the country at war, Whether this has been done 
“over a number of years and operated with out- 
standing efficiency’? and therefore, presumably, to 
the satisfaction of the majority, is questionable. 

Furthermore, while it would be a pity to have any 
group of scientific advisers too large, this one possibly 
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errs on the other side. We feel that at least five men 
of science should have been appointed, though we are 
doubtless safe in assuming that those who have been 
appointed will always know where to go for help and 
advice on any problem which might arise and which 
does not come within their own province. After all, 
in such a united country as this, so far as the war 
effort is concerned, the whole field of science is open 
to them. All three men are well known in the 
scientific world and therefore they themselves must 
know their scientific colleagues or their work. 

It may be as well to note here that all three men 
are scientists. NATURE has never recognized any 
distinction between men of science and engineers ; 
the latter are a class of the former. The tendency in 
some quarters to make an unnecessary distinction is 
confusing and sometimes leads to friction. 

Some men of science, often eloquent in their criti- 
cisms and strong in their attacks, seem to fail to 
realize that scientific qualifications are not enough. 
Some scientific workers do not show the aptitude 
necessary for the type of work which Covernment 
departments might be demanding. Scientific achieve- 
ment and aptitude must be considered hand-in-hand, 
and the newly appointed men will be the ones to do 
this, for they will know exactly where to go for the 
necessary information. Furthermore, we have little 
doubt that the men appointed will bring together a 
panel of advisers, individual or in groups (though not 
necessarily on paper), to whom they can turn for 
assistance whenever an occasion demands. Such a 
panel should remain a very plastic one, for no one, 
not even men of science themselves, can visualize 
exactly what problems will arise as the War proceeds. 

That the newly appointed full-time scientific 
advisers will be under the supervision of the Lord 
Privy Seal, Sir Stafford Cripps, will also give con- 
siderable satisfaction, especially among men of 
science. As an officer of the State, Sir Stafford has 
already proved himself a public-spirited, keen, unself- 
ish and efficient worker ; but many will not know 
how fully he appreciates the value of science to 
society to-day, and above all to the war effort. Sir 
Stafford began his career as a scientific worker and 
carried out some useful research work under Ramsay 
several decades ago*. He has always since retained 
his interest in science. 

Through Sir Stafford Cripps’s keen appreciation of 
the work of men of science, and through his senior 
position in the Government, men of science should, 
via the new scientific advisers, be able to establish a 
more direct contact with the heads of the Fighting 
Services, the Air Ministry, War Office, Admiralty, 
Civil Defence authorities, and such Ministries as those 
of Fuel, Transport, Food and Supply, than has 
hitherto been possible. Thus men of science will not 
only be able the sooner to grapple with problems 
posed to them, but, just as important, their own sug- 
gestions and ideas might well receive a more sympa- 
thetic hearing. Through Sir Stafford and his advisers 
science will be able to place its help and advice in the 

* “The Critical Constants and Orthobarie Densities of Xenon”, 


H. 8. Patterson, R. Statford Cripps and R. Whytlaw-Gray (Pree. 
Roy. Soe., A, 86, 579 ; 1912). 
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quarters where it is urgently needed without having 
to waste valuable time explaining its implications and 
importance. 

The scientific point of view is an important one in 
modern war policy and strategy, but not all non- 
scientific men have it. In fact, some of them, 
including certain ones in authority, have demonstrated 
impatience with, or ignorance of, science ; but this 
cannot be said of Sir Stafford Cripps. It is known by 
many that he is very keen that science should take its 
rightful place in the forefront of the war effort. 

This Government announcement is, therefore, one 
of the most encouraging that have been made during 
the War. It should now be less difficult to ensure 
that scientific and technical advice of the highest 
calibre be forthcoming when and where it is most 
urgently required. Men of science never willed or 
wished for this War any more than the rest ; but, 
since it is inevitable, then men of science wish to play 
their part to the fullest of their capacity in helping 
to win it. Above all, they naturally want to be sure 
that their efforts are being appreciated and utilized 
to the utmost. Doubts concerning this have fre- 
quently been justified, for Government circles are 
not the only ones who should be aware of the impor- 
tance and potentialities of science. The lay public 
should be more familiar with the scientific war effort. 
As it is, the layman seldom learns anything unless it 
is sensational or until something goes wrong. Even 
this announcement, important though it is, received 
only a bare mention on the radio and was not noted 
at all, or only casually mentioned in such a way as to 
tell the reader practically nothing, in the more popular 
newspapers. 

Even at this stage, therefore, and taking a very 
long-distance and comprehensive view, it seems that 
the tail is wagging the dog. But the need is urgent, 
and at any rate something has been set in motion. If 
science were taught in our schools as a social study 
rather than as it is—a vocational exercise of little use 
to the majority of students—then the public as well 
as authoritative appreciation of the value of science 
to man during peace as well as war would become 
axiomatic and men of science would not have to put 
up the strong fights which are at times necessary, as 
things are. 

Absorption of these three outstanding men of 
science into the higher grades of the war directorate 
has shown that those in authority have once more 
recognized the indebtedness of the country to science 
as a means of fighting and winning the War. Espe- 
cially is this so in that science will be more able now 
to help to further the interrelationship of production 
with strategy. It is a good beginning in the right 
direction ; but it is only a beginning. These men of 
science will have as their main task the co-ordination 
of all scientific work, and no doubt they will see 
that any scientific workers who might prove useful 
but have hitherto been overlooked will henceforth be 
used in the common effort. It is scarcely likely, how- 
ever, at this stage of the War, that many men whose 
qualifications are of the first class and of direct value 
to the country at war are still not in harness. We 
have repeatedly claimed, however, that the men of 
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science in the various Service Departments and the 
many other Ministries and Departments which need 
the aid of science should have easier access to their 
scientific counterparts outside, and vice versa, 
Though the new advisers will not wish to be inun- 
dated and hampered at the outset with unsolicited 
suggestions, they will now have a splendid oppor- 
tunity for bridging this gap which has been all too 
prominent in the past. They will now be able to sve 
to it that no loophole is overlooked, no claim ignored 
or discarded before having been thoroughly examined 
by those qualified to judge, and, by co-ordinating 
and periodically reviewing the scientific work of the 
country, that no wasteful overlapping of effort goes 
on unquestioned. 

Some of us would have preferred that the scientific 
advisers now appointed, especially since their new 
duties will occupy their full time, were entirely free 
from any departmental organization such as the 
Ministry of Production. Further criticism in this 
connexion has been made by the Parliamentary and 
Scientific Committee (see p. 316). But this is happily 
offset by the statement that they ‘‘will keep in close 
touch with the scientific advisers of the Services and 
Supply Departments and will be available to assist the 
departmental organization of scientific research and 
technical development’’. Furthermore, the super- 
vision of the Lord Privy Seal should do much to 
prevent their work being canalized too much. The 
work of these men will be prodigious, but of the 
utmost importance. The men themselves are doubt- 
less equal to the job, but the extent of their success 
will depend in no mean degree upon the way in which 
the non-scientific authorities react to, and collaborate 
with, them. The same scientific spirit must permeate 
the whole organization of production and strategy. 

At present, we are fighting as one of the United 
Nations to destroy the hideous forces at work in 
many parts of the world seeking to impose their will 
on all peoples. This is, and must remain, our imme- 
diate aim until such evil forces are eliminated and 
certain victory is achieved. To do all this in the 
minimum of time and with the maximum of effort, 
much’ of our peace-time science has to be shelved, 
and the rest organized and planned. Surely then 
an analogous form of planning will be necessary in 
the great fight which will follow the armistice—the 
fight to establish a world based on the democratic 
principles expressed in the Atlantic Charter and 
reiterated often enough since its announcement a 
year ago. As emphasized by President Roosevelt 
recently (see p. 316 of this issue), victory is essential 
but not enough ; we must ensure the ‘four freedoms’ 
for generations to come, and it will require bold 
vision, intelligent planning and hard work. 

In all the announcements made since that time, 
perhaps freedom of conscience looms up as the most 
important, for, as Thomas Mann recently said, 4 
general work of spiritual restoration will have one of 
the first calls after the War; but next to this is 
surely freedom from want, for it will be useless to 
preach this or that principle, or to tell of the necessity 
for collaboration by subjugating selfish ends, to 4 
people who is starving and shivering and in constant 
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dread of extermination through lack of the simple 
necessities of life. Freedom from want is therefore 
the most comprehensive of all the freedoms, and as 
Sir John Orr has so aptly pointed out, this freedom 
must be among those first things which will have to 
come first. 

In this fight for establishing freedom from want, 
science will have to play a veryimportant part. In fact, 
its aid is now being invoked in the preparations 
already being made for dealing with the acute problems 
for which we shall have to be ready immediately 
hostilities have ended. To do all this efficiently 
and quickly, science must be properly planned and 
organized so that it can play its part efficiently and 
not along those haphazard lines which have so fre- 
quently been characteristic of it in the past. This is 
one of the conceptions which the War has forced upon 
us. While we must never condemn any piece of 
scientific work because we cannot attach any imme- 
diate utilitarian value to it, at the same time men of 
science must recognize their duties to society and 
thus be willing to be properly organized so that they 
give the maximum of service to the community, to the 
State and to the world. Sir Stafford Cripps and his 
newly appointed scientific advisers form an excellent 
example of what can be done in war-time. Let us 
hope that the lesson will not be forgotten in the 
peace to follow. Here we have science organizing 
itself with the help, but not the coercion, of the 
State. 


ORGANIZATION OF POST-WAR 
RELIEF IN EUROPE 


A” admirable report of a Study Group of the 
Royal Institute of International Affairs en- 
titled “Relief and Reconstruction in Europe: the 
First Steps”, outlining and relating to one another 
some of the immediate practical problems which will 
confront Europe when the War ends, makes its 
appearance when leading American statesmen have 
indicated their firm support of the broad policy laid 
down by Mr. Winston Churchill in his declaration of 
August 20, 1940, in connexion with the sending of 
relief to Europe. The report is a preliminary survey 
of the specific problems, of a general as well as a 
technical nature, which are involved in that policy. 
The studies on which the report is based are limited to 
Britain’s policy towards Europe. 

Mr. Churchill’s declaration was followed by the 
declarations of the Allied Governments at a meeting 
at St. James’s Palace on September 24, 1941: that 
it was their common aim to secure that supplies of 
food, raw materials and articles of prime necessity 
should be made available for the post-war needs of 
the countries liberated from Nazi oppression, and that 
while each of the Allied Governments and authorities 
would be primarily responsible for making provision 
for the economic needs of its own peoples, their 
respective plans should be co-ordinated for the 
successful achievement of the common aim. This aim 
of social security abroad no less than at home has 
been affirmed repeatedly by Mr. Eden as an objective 
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of British foreign policy, and in his speech at Notting- 
ham on July 23 he pointed out that the first task would 
be to feed the starving populations. There was also, 
he said, the problem of enabling devastated, im- 
poverished and economically undeveloped countries 
to restart their agriculture and industry. Here two 
principles should govern the relations between such 
countries and those more highly developed : receipt 
of financial and economic aid must not result in any 
loss of independence for any country ; and any form 
of assistance or guidance given to a country un- 
practised in the art of self-government must be such 
as to help it to achieve its own development. 

The recent Washington Conference led to a scheme 
for ensuring that large supplies of food will be avail- 
able for distribution when the time comes, and since 
the establishment of the bureau for collaborating in 
framing estimates of requirements of foodstuffs, raw 
materials and articles of prime necessity agreed upon 
at the Inter-Allied meeting on September 24, 1941, 
Russia has entered the Allied Councils. Obviously, 
her representatives will be specially fitted to give 
guidance on relief problems in eastern Europe. More- 
over, the United Nations will also be able to call on 
the help of such surviving machinery of the League 
of Nations as the Economic and Financial Sections 
and of the International Labour Organisation. 

Neither relief nor reconstruction, the report points 
out, can be carried out in a state of anarchy. The 
most urgent task of all, the transportation and dis- 
tribution of food, depends on the existence of a 
minimum of order, and while in some countries the 
objects of the Allies will be achieved in association 
with a Government which enjoys their confidence and 
co-operation, in others their association with what 
purports to be the governing authority will require 
careful thought. Moreover, publicity as well as 
policy will be important and should be the subject 
of Allied consultations. The execution of measures 
of relief will require the constant use of publicity to 
give information and instruction to the people con- 
eerned. Allied control of broadcasting and news 
services and propaganda organs will be neces- 
sary in countries under military occupation, or 
through which Allied lines of communication pass, 
first as a direct military measure, secondly to pre- 
vent propaganda likely to frustrate the execution of 
Allied policy ; and thirdly, to foster in ex-enemy 
countries such constructive and _ co-operative 
tendencies as exist. 

This problem of authority and order is discussed 
in considerable detail with reference to Germany, 
where the difficulties are likely to be greatest. The 
analysis is on lines similar to that of a Planning (PEP) 
broadsheet issued last year, but stress is laid on the 
necessity that nothing should be done or permitted 
which conflicts with the cardinal aim of effectively 
dissolving German armed power. While the situation 
in Germany at the end of the War may well be one 
of chaos, tempered more or less by force of bureau- 
cratic habit, the actual task of control may not be 
so difficult as it seems. A far-reaching military occupa- 
tion will undoubtedly be necessary, and apart from 
disarmament, which must begin at once, the Allies 
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must be prepared to accept heavy administrative, 
military and economic burdens if the opportunity of 
making Europe secure is not again to be thrown 
away. 

If effective immediate help ‘s to be given, plans 
for action in the economic, social and technical fields 
must be drawn up in advance, so that they may be 
put into operation simultaneously with measures for 
restoring order and authority. Last-minute improvisa- 
tion, though in some respects unavoidable, may lead 
to confusion. Similarly, it is true that, in view of the 
uncertainty of the future, the plans drawn up must 
be flexible and will require revision from time to time. 

The main task will be to organize food relief and 
health measures, and the report urges that the only 
hope of achieving rough justice in the allotment of 
priorities would be to regard Europe, or those parts 
of Europe to which we have access, so far as possible 
as a whole from the beginning. This will demand an 
important moral and intellectual effort of the more 
favoured peoples, and particularly cognition by 
the politically effective groups that a community of 
interests between the European peoples exists and 
demands this first instalment of practice. In point 
of urgency of need, no real distinction will be possible 
between the supplies required to meet immediate 
human wants, such as food, clothing and medica- 
ments, and supplies of seeds, fertilizers and certain 
kinds of raw materials. An adequate relief policy 
must provide both; but whatever can be done 
beforehand to settle the major aims of policy will 
increase the chance of effective immediate action. 

The report recalls, in sufficient detail to enforce 
this point of the necessity of planning relief in advance, 
the handling by the Allies of the re-victualling of 
Germany after the War of 1914-18. While the 
financial and political conditions on which Germany 
should receive relief in accordance with the estimate 
of her needs should be determined beforehand so far 
as possible, the character of the immediate measures 
will be determined also by the views which may be 
formed on the economic future of Europe, and on 
the institutional framework which it is desirable to 
establish. It is already widely recognized that both 
national and international organizations will be re- 
quired, and the report elaborates the steps by which 
there might be developed a Reconstruction and 
Supply Authority, with wide powers and a flexible 
organization, from the Inter-Allied Bureau and Com- 
mittee to which reference was made at the Inter-Allied 
meeting on September 24, 1941. This Authority, 
working with and through the local authorities, 
whether national governments or other serviceable 
elements, should be capable of mobilizing the re- 
sources of technical knowledge, co-operative will and 
administrative capacity wherever they are found. 
Its activities will of course require co-ordination with 
those of the Armistice Commission or other inter- 
Allied authority responsible for the re-establishment 
of order and the disarmament of enemy States. 

The experience of 1918 emphasizes the importance 
of a clear understanding on the vital matter of organ- 
ization well in advance, and whatever use may be 
made of existing machinery, its efficacy in action will 
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largely depend on careful planning, the first general 
object of which is to form, and constantly revise, an 
estimate of the actual changing situation in Europe 
and what is needed to meet it; the condition and 
probable needs of agriculture ; the state of transport, 
both ocean-going and internal; the state of health, 
particularly with respect to deficiency diseases and 
the risk of epidemics ; refugees, transferred labour 
and other movements of population; financial 
position ; raw materials and plant necessary to re- 
store peace-time production; administrative per- 
sonnel likely to be available—all these will require 
estimates. Much guesswork will obviously be inevit- 
able, but it should be reduced to a minimum. 

It is probable that fairly accurate provisional re- 
quirement programmes could be prepared for most 
countries by the Bureau, and estimates made of the 
supplies likely to be available to meet them. Such 
programmes should be prepared, where practicable, 
on the basis of regions dependent on particular ports, 
so that all shipments to the same region may he 
bulked, thus enabling account to be taken of local 
supplies and allowing the use of local surpluses for 
distribution in that region. In estimating require- 
ments, use should be made of recent scientific work 
on standard diets, and to meet the urgent demand 
for supplies, large stocks must when possible be held 
in readiness. A beginning has already been mace 
with the establishment of a Ministerial Committee 
on Export Surpluses. Flexibility will be essential if 
the best use is to be made of the available supplies 
and shipping. 

From food and supplies the report turns to the 
question of health, and against the gloomy picture 
of widespread epidemics and an increase of disease 
generally, especially those directly or indirectly 
connected with malnutrition, it sets the various organ- 
izations which will be available to aid the national 
health services. On this point of organization it is 
emphasized that, while relief work under the direct 
control and supervision of the body providing 
relief is the easier and may be necessary in the initial 
stages, it is essential to operate as soon as possible 
only through the Government concerned and by 
utilizing that Government’s machinery. Secondly, 
the control of starvation and such diseases as may be 
expected after the War depends primarily on trans- 
port, economic reconstruction and agricultural re- 
covery, and only secondarily on medical personnel 
and drugs. Any medical relief organization should be 
closely linked from its inception with these three 
branches of relief work. 

The report makes the third point that medical relief 
work must be regarded as part of the work of a 
future international body and should become part 
of this organization as soon as it is created. It 
is suggested that on the conclusion of hostilities, use 
should be made of the Health Organisation of the 
League of Nations which, with greatly reduced per- 
sonnel, still operates in Geneva. From some points 
of view this would be a rapid and efficient solution 
of many of the urgent medical problems that will at 
once arise. Apart from this question of deciding what 
type of central co-ordinating organization is to be 
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used for urgent medical relief work, the immediate 
tasks are to encourage among the voluntary organiza- 
tions action designed to co-ordinate post-war relief 
measures and to examine the possibility of building 
up supplies of medical relief stores. 

in regard to transport, the importance of relief 
convoys and personnel being able to move freely 
across frontiers without being held up unnecessarily 
by Customs and other fermalities is urged. Such 
ineasures as a waiving of national road transport 
licensing systems and the removal of other obstacles 
10 through transport of all kinds are desirable. Much 
creater co-ordination will be required among 
air communications, which should gradually pass into 
civilian hands as soon as possible. In regard to move- 
ments of population, disorderly dispersal, whether in 
camps or in large industrial undertakings, should be 
prevented by military or other Allied officials on the 
-pot with power to provide for immediate needs and 
instructions for the workers to remain where they 
are until proper arrangements for their transfer can 
he made. Alternatively, instructions should be given 
in advance, if possible, to trade union or other leaders 
through their national Governments or their trade 
union organizations. 

The relief and reconstruction problem is a supply 
problem, and financial considerations in the narrower 
sense will play only a secondary part. Broadly speak- 
ing, those providing the supplies will in the first 
instance have to take the responsibility. A positive 
supply policy based on priorities in relation to needs 
will be required ; even major financial questions 
should not be allowed to cause delay. The 
report indicates briefly a number of the measures 
which will be required, such as limitations on personal 
expenditure by rationing, canalization of investment 
and control of the capital market. There will be no 
orderly procedure by which Europe, having subsisted 
on outside relief for a brief period of convalescence, 
will then set itself to reconstruct its peace-time 
economy. The two processes will be simultaneous 
and inextricable, though later, one will absorb the 
other. In regard to agriculture, the Reconstruction 
and Supply Authority could probably perform a valu- 
able service by providing technical advice, but to 
form an adequate estimate of the requirements of 
industry even for the immediate post-war period will 
demand a clear view of long-term economic policy. 
What is important is that the study of these questions 
should be undertaken at the earliest possible moment. 
Meanwhile, the evolution of the actual situation in 
Europe should be closely followed, and as long-term 
policy becomes more clearly defined, at least pro- 
visional opinions should be formed as to which ten- 
dencies should be reversed and which maintained, so 
far as the decision rests in Allied hands. 

The urgency of planning for post-war recon- 
struction is demonstrated quite as conciusively in a 
further monograph, also issued by the Royal Institute 
of International Affairs, under the title “Medical 
Relief in Europe : Questions for Immediate Study”, 
in which Dr. Melville D. Mackenzie gives an excellent 
though brief outline of some of the medical con- 
sequences of war and of the measures which a medical 
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relief organization must be equipped to apply. Start- 
ing with a review of the factors, such as movements 
of populations, agricultural breakdown, transport 
difficulties and general economic strain on the popu- 
lation, impairment of public health and hospital 
services, which contribute to post-war medical pro- 
blems, Dr. Mackenzie draws effectively on the ex- 
periences of relief work in 1919 and the following 
years to emphasize the need for a central medical 
authority covering the whole of Europe and prepared 
to go into action as soon as hostilities cease. On this 
question of organization he reiterates the arguments 
advanced in the report already quoted, but goes into 
further detail as to the problems which could be dealt 
with by a Medical Committee before the end of 
hostilities. This will include the collection and pool- 
ing of reports on medico-social conditions in Europe, 
the reconstruction of medical services, equipment and 
stores, the determination of standard rations, and 
the study of the medical needs of special groups. 

Dr. Mackenzie then proceeds to discuss in some 
detail the special problems which may be expected 
to arise from malnutrition, typhus fever and malaria, 
and the preparation which might be made to deal 
with the situation. There follow admirably argued 
concise chapters on the necessity for the resumption 
of international health work in the light of the results 
achieved during the last twenty years, and on con- 
siderations relating to the re-establishment of a 
permanent international medical organization. These 
alone are of interest to every scientific worker, and 
they fully substantiate the conclusion that the urgent 
medical problems which will require solution the 
moment hostilities cease can already be discerned so 
clearly as to make immediate action both possible 
and essential. 

It is true that the form of permanent constructive 
work in the sphere of international medicine depends 
so much on political, economic and social develop- 
ments in the post-war period that any attempt to 
envisage it on more than the broadest lines is prema- 
ture. Much, however, can clearly be learned from 
difficulties encountered, successfully or unsuccessfully, 
in the past ; and it is equally clear that only through 
international collaboration can the fullest use be 
made of our neighbours’ and our own knowledge in 
the control of ill-health throughout the world. Solely 
by such co-operation can research be co-ordinated to 
avoid waste of effort, the spread of epidemics checked, 
and clinical and administrative knowledge pooled for 
the benefit of all. The nature of the most effective 
permanent machinery, how and when it can be 
created, and the exact tasks it should undertake, are 
questions linked with the future welfare of every 
community. Even in the present crises, they cannot 
fail to engage the deep thought of men of vision in 
every community. 

These two publications of the Royal Institute of 
International Affairs are a sufficient answer to those 
who would defer consideration of planning for post- 
war reconstruction, either on the ground that atten- 
tion must not be diverted from more urgent tasks 
or that the situation which such plans must meet is 
still unpredictable. 


| 
| 

? 


308 
DEDUCTIVE COSMOLOGY 


Time and the Universe 
A New Basis for Cosmology. By Dr. F. L. Arnot. 
Pp. 76. (Sydney: Australasian Medical Publishing 
Co., Ltd., 1941.) 

N recent years it has been suggested that the laws 

of Nature can be reached by deductive methods 

instead of by inductions from observation. We may, 
with Eddington, assert that the chain of deduction 
starts from epistemological premises or, with E. A. 
Milne, that it begins with axiomatic statements de- 
fining the character of the system to be studied. 
Opinions differ widely regarding the value of the 
deductive method. If it is to be adopted, however, 
we may well ask that the author of a deductive theory 
should fulfil the following requirements. First, he 
must himself be aware of all the axioms or premises 
which he employs. If he is not, there can be no 
guarantee that inductive premises have not unwit- 
tingly been incorporated into the theory. Secondly, 
the axioms should be clearly recognized for what 
they are. They should not be introduced piecemeal 
in the course of the argument under the guise of 
deductions from the theory previously developed. In 
this respect, the model is Euclidean geometry, which 
begins with a statement of all the definitions and 
axioms that are afterwards used. Thirdly, the theory 
must be self-consistent and, naturally, free from 
mathematical mistakes. Under this heading we may 
also ask that consequences deduced from the theory 
should either be capable of check by observation or, 
if this is impossible, that they should at least be 
plausible. 

We may attempt an analysis of Dr. Arnot’s cosmo- 
logical theory in the light of these principles, since it 
is of the deductive type. The author claims that his 
theory is based on two axioms only. First comes 
the axiom stating that there are two scales of time, 
a t-scale and a t-scale, related by Milne’s formula 

t = ty log(t/ts) (I) 
where f¢, is the present moment on the ¢t-scale. The 
z-scale is, by hypothesis, used in mechanics and 
physics generally. The t-scale is a scale which gives 
a finite age for the universe. The second axiom is 
the principle of the conservation of the energy of the 
universe as a whole. 

It is impossible in a short review to deal with all 
the points raised by Dr. Arnot’s theory. It will b 
suflicient to consider his three fundamental result 
in turn. His first result is that the velocity of ligh 
is constant on the t-seale (¢,) and on the ¢-scale i, 
and is therefore variable. The two axioms stated 
above do not however give the result: a third is 
introduced, apparently unwittingly, namely, that the 
measurement of distance is independent of the time- 
scale. This is contrary to the principle of special 
relativity, where transformations from one time- 
variable to another are not independent of spatial 
transformations. Yet at a later stage in the theory 
Dr. Arnot sees no inconsistency in using results 
deduced from the Lorentz transformation in his 
theory. However, it might be possible to prove that 
the transformation (1) does not imply spatial trans- 
formation. The red-shift of the spectral lines of 
nebulw at fixed distances apart is deduced from (2). 
But not without the introduction of another axiom 
(on p. 34), this time presented as if it were a deduction 
from the foregoing part of the theory. This axiom 
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states that the emission frequency of a photon is 
independent of the time of emission t. The reader 
cannot but feel that ad hoc assumptions are being 
made in order to account for the red-shift without 
appealing to the idea of velocity. 

Dr. Arnot’s next result is that the number of 
particles in the universe varies as t* if the ¢-scale is 
used and is constant if the t-scale is used. This 
follows from the principle of the conservation of 
energy for the universe as a whole, from the result 
(2) and from another additional axiom, namely, that 
the mass of the electron is the same on the ¢-scale 
and the t-scale. No satisfactory explanation is given 
of why a change of time-scale, which is equivalent to 
directing one’s attention from one clock to another 
working at a different rate, should alter this number. 
Moreover, it is necessary to suppose that, when the 
t-scale is used, particles are being created as / 
increases, but that this creation ceases as soon as ai. 
observer chooses to use the t-scale. The correct 
conclusions at this stage would seem to be that the 
axioms so far used lead to a result which is not only 
incapable of observational check but is also in itself 
incredible, and that another set of axioms should he 
tried. 

The last result which lies at the basis of the theory 
is a value (ct) for the radius of the Einstein universe. 
This is obtained by a mathematical fallacy which 
consists in confusing the “radius” of 3-dimensional 
spherical space with the radius of a spherical volume 
in Euclidean 3-dimensional space. 

In justice to Dr. Arnot, it must be said that his 
book is a posthumous work. Had he lived, he would 
no doubt have noticed the inconsistencies and gaps 
in the argument which exist in the work as it stands, 
and he would have corrected them. As it is, his 
book serves to point the moral that the way of a 
constructor of deductive cosmologies is very hard, 
and is beset by pitfalls into which he may plunge 
without being aware of doing so. 

G. C. MeVirrttie. 


INTRODUCTION TO ATOMIC 
PHYSICS 


Introduction to Atomic Physics 

By Dr. 8. Tolansky. Pp. xii+343+5 plates. 
(London, New York and Toronto : Longmans, Green 
and Co. Ltd., 1942.) 15s. net. 


HE purpose of this text-book is clearly defined 

in the foreword by Sir Lawrence Bragg. It 
follows from the belief that a student should be 
introduced to the great basic advances in experi- 
mental and theoretical physics in recent years in his 
second rather than his final year of undergraduate 
study. The contents of the book are then intended to 
form a background to the next year of more intensive 
treatment. 

Many teachers will sympathize with this view, but 
will also appreciate the difliculties which confront 
an author when he sets about his task. There are 
difficulties of choice in such an enormous field of 
material, of decision as to the depth of treatment, 
and whether, if superficial or highly condensed, it 
can be of material benefit to a student at this stage. 
How far he has succeeded in arriving at a satisfactory 
solution of these problems may be a matter of opinion. 
At least it has appeared in print during a quiescent 
period of publication of new results in this field, when 
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there is little danger of data becoming out of date 
while the book is in press. 

Much of the contents will be of value to the student 
at this stage. The book has nineteen chapters, and, 
in addition to stock material which every such text- 
ook must include, there are chapters on the quantum 
theory, the structure of crystals, the wave mechanics, 
.osmic radiation and the positron and meson, and 

elativity. 

The two chapters on gaseous conduction and dis- 
charge, compared with other text-books, are con- 
-derably abbreviated. This is reasonable provided 

hat the student is not led to think that a given 
abject is quite cleaned up when in fact it is still in a 
.onfused state. The paragraphs on recombination 
are somewhat misleading jn this respect. Also the 
original method of deriving an equation for sparking 
; otential due to Townsend is given. But it is now 
yenerally held that ionization by positive ions in 
veak fields is very improbable and that secondary 
emission from the cathode must be invoked instead 
io explain the maintenance of discharge. An 
equation agreeing equally well with experiment can 
|e derived on these lines. 

In Chapter 3 the introduction of a recent pre- 
cision method of determining e/m is welcome, as well 
as the summary of measurements of Avagadro’s 
constant. Similarly, the chapter on positive rays 
is good, though Fig. vii referred to in the text is not 
included in the plate. 

In a short chapter on the quantum theory, proofs 
are given of Planck’s equation, Debye’s expression 
for specific heats, as well as the Bohr hydrogen atom. 
Since the book is based on experience of lectures on 
these lines in Manchester, one must conclude that 
this abbreviated treatment of black-body radiation 
and specific heats has been found to be successful. I 
myself would have been content with a more descrip- 
tive summary at this stage with emphasis on experi- 
mental results, leaving the full theoretical treatment 
for one bite in the following year. But this is merely 
an individual view, and the volume loses no interest 
through provoking this type of comment. 

In Chapter 6, on the thermionic effect, one welcomes 
a descriptive reference to the modern theory of 
electronic states in solids. It is right and proper that 
students should realize that these concepts can be 
applied to metals and insulators, with which they 
are so familiar in the laboratory, as well as to atoms. 
But students may be puzzled by the integral on 
p. 110 as the text is worded. It is also questionable 
whether the ‘shot’ effect could ever give a precision 
value of electronic charge. The experimental values 
so far obtained show wide divergences. In the 
chapter on atomic spectra the author can speak with 
special authority. The student will find it tough 
going and is called upon to accept a number of state- 
ments without proof. But with the exception of the 
Zeeman effect, to which surprisingly scant reference 
is made, the meat is all there for the good student 
prepared to dig into it. 

The chapters on X-rays and the structure of crys- 
tals contains much useful information, and in the 
next chapter student readers are introduced to the 
ditieult subject of wave mechanics. It is to be 
hoped that they will complete the chapter still 
imbued with humility, and not be tempted to talk 
glibly about it. But the statement of the conditions 
under which Schrédinger’s equation can be solved 
(p. 199) requires correction. 

[he greater part of the remainder of the book is 
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taken up with radioactivity and the nucleus. The 
material is up to date and well selected, and students 
will read it with interest, not only because so much 
of it is experimental in background and therefore 
not dificult to grasp at this stage in their mathe- 
matical training, but also exciting. Having got 
them into this atmosphere, the author pulls them up 
sharply by a concluding chapter on relativity. 

In brief, the selection of material is interesting and 
in many respects novel. But the book shows signs 
of hurried writing. There are a number of errata 
which have not caught the eye of the proof readers, 
and should have been added to the list on p. 1. Here 
and there the text is also rather loose. But the task 
of writing it under the pressure of present conditions 
calls for some allowance in such matters, and one 


may anticipate a new edition at an early date with | 


emendations. A. M. TYNDALL. 


ADVANCES IN MEDICINE 


The March of Medicine 

(New York Academy of Medicine: Lectures to the 
Laity, No. 6, 1941.) Pp. xiv+154. (New York: 
Columbia University Press; London: Oxford Uni- 
versity Press, 1941.) 13s. 6d. net. 


HIS volume contains six lectures devoted respect - 

ively to: humanism and science, by Dr. Alan Gregg, 
director for the medical sciences, Rockefeller Founda- 
tion ; Paracelsus in the light of four hundred years, 
by Dr. Henry E. Sigerist, director of the Institute of 
History of Medicine, Johns Hopkins University ; 
psychiatry and the normal life, by Dr. William Healy, 
director of the Judge Baker Guidance Centre, Boston ; 
philosophy as therapy, by Dr. Irwin Edman, pro- 
fessor of philosophy, Columbia University ; the 
promise of endocrinology, by Dr. Oscar Riddle, 
Department of Genetics, Carnegie Institution of 
Washington ; and “What we know about Cancer’’, 
by Dr. Francis Carter Wood, director of the Lalh- 
oratories, St. Luke’s Hospital, New York City. 

Dr. Gregg maintains that humanism offers much 
to science and especially medical science on the 
occasions when the physician finds science inadequate 
for the patient’s needs and should call in the help 
of literature and the arts. Dr. Sigerist declares that 
while Paracelsus’s contributions to medicine were of 
a totally different kind from those of the other great 
physicians and surgeons of the Renaissance, he made 
a number of valuable contributions to medicine, 
particularly as regards treatment, into which 
he introduced many chemical remedies. Accord- 
ing to Dr. Healy, the time is ripe for psychiatry to 
take a lead in educating the normal man to know 
more about himself “for the sake of his own self- 
direction in social interrelationships”. Dr. Edman, 
while not asserting that philosophy is a substitute 
for medicine, logic for surgery, or ethics for anti- 
septics, declares that philosophy is therapeutic in the 
sense that it is both sedative and stimulant, while 
the good physician is a kind of family and social 
philosopher. Dr. Riddle foretells that in the future 
endocrinology will add to human efficiency, normality, 
understanding and health. In conclusion, Dr. Wood 
shows that an enormous advance has been made in 
the treatment of cancer, especially in early cases, 
owing to the technical developments of surgery and 
the discovery of the destructive effects of radium 
and X-rays upon malignant tissue. 
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SCIENCE IN PEACE AND WAR* 


By WATSON DAVIS 
Director of Science Service, Washington, D.C. 


N every sense this is a scientific war. On the 

fighting fronts, precisely built machines of defence 
destruction are manned by men expertly trained and 
laboriously supplied. On the home fronts produc- 
tion, transport and world economic strategy are the 
prime concern. Backing up this gigantic war effort 
are knowledge, thought, planning and research. Of 
particular importance is the scientific research, not 
just of to-day but of past years. 

Unfortunately, the layman is usually oblivious to 
the scientific basis of our civilization until something 
goes wrong. To people without the vision and power 
that experiment and interpretation of experiment 
bring, the universe is a static, unchanging, finished 
creation which, nevertheless, rushes on and leaves 
them hopelessly behind. That is what has happened 
and will happen to individuals or nations without the 
precious ferment of scientific research. All tradition, 
lore, or musty mores are hopeless before the onslaught 
of new ideas, whether those ideas project a panzer 
attack or give a new mode of peaceful living to the 
world, 

The scientific method in one sense is completely 
divorced from social consequences. Men of bad will 
can, with unenviable cunning, use the priceless, time- 
tested, experimental method to fashion offensive 
weapons which can be used.to annihilate the environ- 
ment and the people from whom true science must 
bring the continuing progress of the world. The 
metallurgist who makes possible a fine, keen butcher 
knife of stainless steel, a useful product of his techno- 
logy, can of himself do little to prevent the use of 
that knife for murder by a mad butcher. 

In another sense, the utilization of the resources of 
the world, including the knowledge and methods and 
mechanisms produced by science, is a real concern 
to those who are scientifically creative. It would be 
logical and not too much to expect that men of science 
take more than a democratically average interest in 
preventing destruction and aggression, misappropria- 
tion of our material resources, the distribution of good 
things of this earth among all the peoples, and the 
assurance of that essential minimum of food, clothing, 
shelter, education and freedom to all. This means 
that men of science and engineers must be more than 
creative specialists ; they must be leaders in living 
and social organization, within the limits of their 
abilities. 

Science can greet with equanimity the unreasoned 
criticisms that sometimes come to it, stating that 
science has created new and more deadly weapons. 
Of course it has. It has created mechanisms and 
devices for offence, as well as defence, just as it has 
brought into being many new homely, peaceful things 
of life. From the earliest days of war, even before 
lance, sword, and bow-and-arrow gave way to the 
chemistry of gunpowder, the major developments of 
war were the creation of science. Smokeless powder, 
the rifle, artillery, the submarine, high explosives, 
the aeroplane, armour, poison gas: all of these are 
from science’s armoury. 

There should be no undue surprise if and when 
novel and unconventional weapons come to light in 
this War. Added to the devices of previous conflicts, 


* Based on an address delivered before the Institute of Public 
Affairs, University of Virginia, on July 7. 
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we have in this great world-enveloping struggle, 
weapons and devices new either in themselves or in 
their application. First among these perhaps is the 
aeroplane, with its revolution of strategy and tactics. 
We see in the modern war plane the result of aero- 
dynamical research and developments in metallurgy 
and petroleum chemistry. 

We know that there are radio devices which reach 
many miles out to sea to detect aeroplanes and ships, 
devices which may very well usher in a new era o* 
radio application once peace releases them from thei» 
essential war work. We know that rockets in various 
forms are finding fighting applications, and we can 
guess that there is much more experimentation t» 
be done. 

There are new defensive weapons extensively use«| 
for the first time in this War about which we may 
talk freely ; such weapons as those used in medicine : 
vaccines against diseases that hitherto were uncon- 
trollable, the array of sulpha drugs effective against 
some of the great killers of war and peace, and im- 
proved methods of sanitation and prevention which, 
although unspectacular, serve an essential role. It is 
altogether possible that this will be the first war in 
which wounds born of battle will take a larger per- 
centage of human toll than disease and pestilence. 
If we do escape a great plague, it will be a triumph 
for our fighters against disease—with considerable 
credit to the omnipresent factor of fate. 

On the production front one of the great problems 
has been the supply of raw materials. Scientific 
workers and engineers, as well as industrialists, have 
had to do some violent readjusting of viewpoints in 
worrying about supplies. In the transition from an 
economy of plenty and oversupply to a regime of 
searcity and priorities, there has been ample oppor- 
tunity for high ingenuity and for realization upon 
many seemingly wild goose chases of the research 
laboratories. 

Almost every day we hear of some new achieve- 
ment in producing a new material for an old use or 
a new use for an old material. There is a new kind 
of glass that replaces cork as the buoyant material 
in life preservers—glass that is puffed up like bread 
dough and looks like a cinder block. Noble silver 
goes to work and carries electricity more e'ticiently 
than copper and is substituted for tin in solder. The 
normal array of alloy steels is simplified to meet the 
emergency situation and scarce alloying ingredients 
are conserved. 

There is in process a revolution in food preservation 
that may well rival the introduction of canning that 
came of the Napoleonic wars. This grows out of 
the shortage in shipping space for overseas ship- 
ments, the lack of tin for food cans, and the rise of 
the quick freezing processes. Dehydration of foods 
of all sorts—meats, vegetables, milk—is rapidly be- 
coming a widespread standard practice that will un- 
doubtedly persist after the War. Plastic coatings 
serve in place of tin on food cans. Glass jars come 
into wider use. 

These are random samples of some of the things 
that are happening in industry under the influence 
of the War. Some such things are born of the necessity 
and impetus of the War, but it should be kept in 
mind that war itself is a waster and despoiler in 
science and engineering as in almost all other things. 
Under the white-hot urgency of physical strugyle 
certain developments are accelerated, but the creative 
beginnings usually will be found to date back to the 
more reasoned days of peace. 
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To advise is about as far as men of science and 
engineers can go in actually fighting the War with their 
new weapons. The Fighting Services must use tools 
furnished them. Men of science can advise with some 
vigour and emphasis. Secrecy is necessary, of course, 
to keep the enemy from knowing what is being done. 
But secrecy can hide inaction as well as surprising, 
aygressive preparation. As with production and mili- 
tary action, the great problem is getting there first 
with the most and newest, and of meeting any new 
scientific weapon that the enemy might spring on 
us with an antidote within the minimum of time. 
The classic example of applying the antidote in this 
War was the neutralizing of the magnetic mines of 
tie Germans by the degaussing belts for ships de- 
veloped in Great Britain. 

The ‘mental front’ ranks in importance with the 
fichting fronts in this War. It is neglected or handled 
piecemeal by this and that agency because it is 
shapeless, permeating battle lines that exist every- 
where—in the United Nations and in the occupied and 
enemy countries. This mental front is within each 
of us. It is called morale or propaganda or the war 
of nerves. It is fuil of complexities and intangibles. 
li provides at once the greatest drive toward victory 
aad the speediest retreat toward subjection. It is 
what makes the Russians—women and children as 
well as men—fight in the streets and scorch the earth. 
It is what immobilizes and makes uninterested non- 
combatants out of the peoples of some countries when 
invaders are at their front doors. The mental front 
is concerned with human motivation and mass 
emotions. It is the great neglected area in the War 
because it is not made of steel or tramping men. 

Because of the nature of what they work with, 
psychologists and psychiatrists have great difficulty 
in forming and maintaining the lines along which 
they fight effectively. In part not enough is known 
about why human beings do things or do not do 
things, why they are willing to die or why they want 
to run away, either in ordinary life or in war. Much 
more is known than is being used, although more 
psychologists are used in this war effort than in any 
other. Experts in diplomacy, economic warfare and 
publie opinion work as artists rather than scientists. 
Joint efforts by artists and scientists are sometimes 
difficult to arrange, but when accomplished often 
bring worthwhile results. 

As science fights the war, it is also fighting for the 
peace to come. If this is not the case, the peace to 
come will be but an armistice breeding new wars. 
The design of the world organization to come must 
be on our drawing boards as our troops fight if we 
are to reconstruct the world in the shape we wish. 
More than swift, time-annihilating aeroplanes will be 
necessary to bind the world together in a new demo- 
cratie order. 

Many of the things happening in these crowded 
crucial months are winning the peace at home and 
conducting ‘the people’s revolution’ as Mr. Henry 
Wallace, vice-president of the United States, has 
called it. To build a just, charitable and enduring 
peace, he has said, inspires production to the limit, 
transportation as rapidly as possible to the field of 
battle, and fighting “‘with all that is in us’’. In fighting 
the War, science paves the way for peace that must 
come. As we fight for a sane and livable world, we 
can be inspired by Mr. Wallace’s declaration : 
“Modern science, when devoted wholeheartedly to 
the general welfare, has in it potentialities of which 
we do not yet dream.” 
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THE IMPACT OF SCIENCE ON 
AGRICULTURE 


By Sim JOHN RUSSELL, F.R.S. 


N_ spite of considerable diversity, agricultural 

systems in the pre-scientific days usually possessed 
two features in common: they aimed first and fore- 
most at providing complete subsistence for the com- 
munity, money crops being a subordinate considera- 
tion; and they included measures for conserving 
the productiveness of the land, either by the so-called 
fallowing, or by letting the land revert to the wild 
state, or by some other device. Although these 
systems had a low level of productiveness they pro- 
vided food for indefinitely long periods of time, and 
in addition possessed certain social advantages. In 
the system followed in Great Britain, around the 
Baltic, in Northern India and elsewhere, the land 
was divided into strips which were shared out among 
the participants for the purposes of ensuring equit- 
able distribution of good and bad land. The whole 
complex of peasant life developed some creative art 
which showed itself in a love of colour, folk music 
and dancing, embroidery, wood carving, pottery, iron 
work and other peasant arts and crafts. 

Unfortunately, the strip system of farming was in- 
capable of improvement by scientific means, and as 
soon as the peasants insisted on a higher standard 
of living it had to go. The method of change varied 
in different countries: Russia adopted one way and 
Poland another. Instead of scattered strips the agri- 
cultural holding was brought into one self-contained 
unit. Here science was able to play its part. Unfor- 
tunately, as science came in so the peasants’ arts and 
crafts, the colour, the singing and the dancing got 
somehow crowded out ; they ceased to be spontaneous 
peasant activities and are becoming only museum 
pieces. It would be a great advantage to the country- 
side if, somehow, this apparent antagonism could be 
overcome. 

In Great Britain the change to unified holdings 
had been made before the scientific era and so we 
were able at once to introduce science into our agri- 
culture. It led to great improvements and in the 
1860’s and 1870’s our farming superiority was widely 
admitted. Then came a remarkable sequence of 
events illustrating the difficulty of anything less than 
‘total’ application of science to agriculture. The 
prairies of North America were gradually being opened 
up for settlement. The development of implement 
design made cereal cultivation possible, while plant 
selection and breeding—then only intheir early stages— 
provided suitable varieties. Transport and business 
agencies arranged to take and pay for the produce. A 
very cheap agricultural system was worked out, and 
the operations were on so large a scale that consider- 
able economies were possible with the result that 
wheat was put on British markets at prices below those 
at which our farmers could grow it. Similar develop- 
ments occurred in the production of butter, cheese 
and meat, mitigated somewhat in the latter case by 
the fact that British produce always had a superior 
quality and so had some preference in the market. 
Our farmers could not compete, and British agricul- 
ture fell in the 1890’s to a very low level. Then a 
more comprehensive application of science was 
attempted which was gradually directed to an increase 
in the output per man-hour, so allowing a higher 
rate of wage sufficient to keep some of the men on 
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the land. This effort was so far successful that before 
the War our output per man-hour was higher in 
money value than in any country in Europe. It 
proved very difficult, however, to combine this high 
output per man with high output per acre: indeed 
there appeared to be some sort of inverse relation 
between them. Our output per acre was considerably 
lower than in the smaller Western European countries 
of small holdings, and our agriculture remained 
solvent only by reducing the numbers of paid workers : 
in England and Wales the fall was from 803,000 in 
1925 to 593,000 in 1937-38. 

The increased efficiency of the worker rather more 
than counterbalanced the fall in numbers, so that the 
gross value of the output rose somewhat even after 
allowing for differences in price. 

Meanwhile a striking change had come over large 
sections of the prairie regions, the development of 
which had been the cause of so much trouble to 
British agriculturists. The system of agriculture 
proved destructive of the soil texture, the original 
crumb structure broke down, the soil changed to dust 
and in the high winds blew away. Soil erosion took 
place on a gigantic scale, and vast areas fell out of 
cultivation, some never to come back into agricultural 
use so far as we can see. The United States suffered 
most and led the way in the search for causes and 
remedies. It was shown that mixed farming, with 
alternations of grass and arable husbandry, was the 
surest way of preventing erosion and the best curative 
treatment for land not yet ruined beyond repair. But 
this meant a complete change in the commercial 
arrangements, and a reversion to the old principles, 
which included farming for subsistence, and the 
recognition of responsibility for the conservation of 
the soil. Far-reaching social changes are likely to 
result. 

A somewhat different problem arose in tropical 
Africa and parts of India. The climate favoured the 
production of certain commodities of high commercial 
value, such as oil, fibre, tea, coffee, etc. The large 
supply of very cheap native labour ensured cheap 
production. So a plantation industry was developed 
and proved highly susceptible to scientific treatment ; 
striking developments occurred. Then, however, 
arose certain difficulties. These new crops, helped by 
the aid of science, pushed out the native food crops ; 
the subsistence agriculture gave way before planta- 
tion cropping, and the natives received pay for their 
work but not food. This substitution of money for 
food led to social difficulties, unrest, malnutrition, 
ete. Further, a change in the market requirements 
might render the produce of a whole region more or 
less superfluous thereby causing great financial loss : 
the history of sugar-cane in the West Indies is an 
example. In short, the intense specialization which 
followed the too exclusive emphasis on efficiency of 
production had two grave defects: it lacked the 
permanency of the older system and it did not 
adequately provide for the needs of the community. 

During the past thirty years a great change has 
come over our ideas of administration, and it is now 
recognized that subsistence farming must be fully 
developed so as to ensure abundance of suitable food 
for the home population. This is necessitating a 
much broader utilization of science than in the earlier 
days. 

Even in regions of the world where plantation 
cropping was not practised, the limited scientific 
intervention first attempted led to unexpected and 
undesirable results. The efficient medical and veterin- 
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ary services greatly reduced the incidence of human 
and animal disease and so curtailed an important 
check on the population: the numbers of men an: 
of animals increased and put great pressure on the 
land. The old system of shifting cultivation which 
had allowed of recuperation of fertility could no 
longer function : soil deterioration and in many casvs 
soil erosion set in and a crop of troubles—social and 
technical—arose. These have necessitated great 
schemes of investigation. The general result is as 
before the need for a more varied type of farmin,, 
making more use of grass and leguminous crops anc 
taking other steps to ensure soil conservation ; also 
a larger but better organized production of crops for 
human and animal food; this of course involves 
collaboration with the veterinary and the medical 
staffs so as to ensure that the right foods are 
grown. 

The War has imposed upon us in Great Britain the 
necessity for finding some solution of the very difli- 
cult technical problem of combining high output per 
acre with high output per man. The fundamental 
difficulty is the slowness of agricultural production, 
which science seems powerless to hasten. In spite 
of a hundred years of agricultural science crops still 
take as long to grow as ever they did; further, a 
lamb still takes five months in getting born and a 
calf takes nine months or more: all the big vital 
processes are in the main outside our control. Many 
of them are very dependent on season. Crops and 
animals are rarely ready for sale in less than 15 or 
18 months after expenditure on them has begun, and 
as it is impossible to forecast prices for so long farmers 
are bound to play for ‘safety first’. So it comes about 
that well-recognized improvements cannot be adopted 
because of the uncertainty whether the prices ulti- 
mately obtained will justify them. Probably there 
is no greater cause of frustration of agricultural 
science than this uncertainty about prices of produce. 

In war-time this difficulty disappears and farming 
is virtually run on contracts, like other businesses. 
Prices and wages are fixed, and farmers know 
exactly where they are and exactly how far 
they can go in adopting improved methods. So 
in spite of almost unparalleled difficulties the out- 
put per acre now seems to be rising without any 
corresponding diminution in the output per man. On 
all grounds it is essential that British agriculture 
should-continue to function effectively after the War. 
It will be needed for three purposes: (1) to help in 
solving the difficult social problems that will certainly 
arise: standards of population, national nutrition, 
unemployment, etc.; (2) to add to the national 
wealth and provide food for the community; (3) to 
remain as an effective protection when next a military 
adventurer starts a war in Central Europe. 

The great need after the War will be for careful 
planning as to what exactly agriculture in Great 
Britain is wanted to do. Is it to slacken down con- 
siderably to allow of heavy imports of food for the 
benefit of shipping and commerce, or is it to produce 
as much as possible ? Some sort of compromise will 
probably be reached. If the imports of food continued 
to be organized centrally it should be possible to 
allocate the various items among the different pro- 
ducing countries, giving a certain share to the home 
farmer at a price which enables him to pay the 
statutory wages without having continually to reduce 
the number of workers. So the difficult problem of 
combining high output per man with high output per 
acre can be solved. As an insurance against starva- 
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tion in the next war it will be imperative to maintain 
« certain level of agricultural production. 

A planned agriculture would allow of the com- 
prehensive application of science, anything short 
of which may, as we have seen, have unexpectedly 
bad results. But the planning must not destroy the 
ir dividual initiative that still remains one of the most 
potent factors of success in agriculture. 


THE FULMAR IN THE BRITISH 
ISLES 


By SETON GORDON, C.B.E. 


rt HE results of the investigations into the distri- 

bution of the fulmar in the British Isles which 
tie British Trust for Ornithology undertook during 
1134-39 were published as a paper in the Novem- 
ber issue of the Journal of Animal Ecology, 1941 
(Cambridge University Press) entitled ““The Breeding, 
Distribution, History and Population of the Fulmar 
(Julmarus glacialis) in the British Isles”, by James 
Fisher and George Waterston. The report was com- 
pleted by Mr. Fisher as Mr. Waterston, now a prisoner 
of war in Germany, handed over his share of the 
work to Mr. Fisher in 1938. No one interested in 
the fulmar should fail to read this publication, which 
is one of the most interesting ornithological papers of 
recent years. 

The spread of the fulmar, an attractive ocean bird 
with powerful flight that is deceptive because of its 
grace and apparent aimlessness, is one of the most 
remarkable features of British bird-life during recent 
decades. Until the year 1877, the fulmar bred only 
on the St. Kilda group of islands, which rise from 
the bed of the Atlantic more than one hundred miles 
west of the Scottish mainland. Since 1877 it has 
founded, up and down the coasts of Britain and Eire, 
no fewer than 208 colonies, in which there are 
estimated to be some 40,500 breeding pairs. Since 
the fulmar lays only one egg inthe course of a 
season, this increase is the more remarkable. 

St. Kilda has now been deserted by its human 
inhabitants, who were accustomed to snare the 
adult fulmars for oil (which they used for lighting) 
and food ; and to take the young in the downy stage 
for food; and presumably, therefore, the great St. 
Kilda colony must now be increasing each year. 
But the spread of the fulmar was already taking 
place when the St. Kildans continued to take the 
fulmars for their needs, although Mr. Fisher’s estimate 
of the number of young fulmars killed on St. Kilda 
in 1929 exceeds, by almost two thousand, Mr. Neil 
Ferguson’s estimate given me of four thousand young 
birds taken that year. 

It is not, I think, disputed that a considerable 
proportion of the newly founded colonies must have 
come from St. Kilda stock, but it seems to me prob- 
able that birds which overflowed southward from the 
great colonies on Iceland and the Faroe Islands have 
contributed to the increase. Surely, by the way, it 
is more likely that the Isle of Skye fulmars (p. 229) 
are an offshoot of the considerable colony on the 
Shiant Islands, twelve miles to the north, rather 
than arrivals from more southerly latitudes as sug- 
gested. Regarding the St. Kilda fulmars, Neil 
Ferguson, a St. Kilda man now living on the Scottish 
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mainland, is of opinion that their spread eastwards 
was due, partly at all events, to their habit of follow- 
ing in thousands the whales that were towed from 
St. Kilda waters to the whaling station in Harris. 
This is a possibility which must not be lost sight of 
in seeking for the reason of the spreading, for we are 
told (p. 258) that fulmars first bred on Foula in 1878 
when a whale was being cut up there. 

The fulmar is primarily a bird of the Arctic and 
my memory of it in Spitsbergen is of a mountain- 
nesting rather than a coast-nesting species. In 
Britain, too, the fulmar has now founded several 
inland colonies. One of them, on an isolated basaltic 
rock on the golf course at Bamburgh in Northumber- 
land, has, I am told, been forsaken during the present 
season of 1942. At this colony during a January 
day of easterly storm I recall watching the fulmars 
flying high to a considerable distance inland from 
that inland cliff. 

The enemies of the fulmar are indeed few, but 
Mr. Fisher is perhaps on doubtful ground when he 
makes the statement that in Spitsbergen “there is 
no proof that the Arctic fox ever tackles the fulmar”’. 
In “Spitsbergen Papers”, vol. 1, p. 330, a short 
account is given of a fulmar colony on a cliff amid 
the inland ice of Spitsbergen and of the fox tracks 
in the vicinity, the inference being that the foxes 
were preying on the fulmars, and again on p. 333 
“we were rewarded by the sight of an Arctic ‘fox 
making its way at great speed towards Fulmar Cliff”. 
No definite proof, perhaps, but I have little doubt 
that the Arctic fox preys upon young fulmars when 
it has the opportunity. 

In fcotland great black-backed gulls take fulmar 
nestlings as food for their own young. In July 1937, 
on the island of Hoy, I disturbed, beside a freshwater 
loch, a large great black-backed colony. One of the 
young gulls when alarmed disgorged a complete 
young fulmar which it must have swallowed only a 
few minutes before. The neighbouring cliffs on which 
the fulmars were nesting had not been disturbed that 
day through human agency, and the inference there- 
fore is that the parent gull must either have driven 
the parent fulmar from its young, or must have 
come upon the young one unattended. When young 
fulmars disappear (as they often do) from a colony, 
I suspect that it is the work of the great black-backed 


Mr. Fisher has found that the breeding colonies of 
fulmars arrive earlier at their rocks than the birds 
which are founding colonies but have not actually 
bred. But the small Bamburgh colony, even when 
that colony was in process of being founded, arrived 
at their inland rock so early as the end of December 
or beginning of January, whereas at their breeding 
colony in the north of Skye the birds have not been 
noted on the ledges before February. Perhaps the 
fact that the two colonies are on opposite coasts of 
Britain may account for this difference in the times 
of arrival, but it is nevertheless worth recording. 

Mr. Fisher’s paper is full of interesting information. 
Who, for example, was aware that fulmars have 
been on occasion shot with young peduncled barnacles 
growing upon the feathers of their under parts 
(p. 256)? Or, that a fisherman’s minnow bait was 
taken by a fulmar on fresh water 400 miles from the 
sea (p. 257)? One would have liked to have been 
told more about that remarkable occurrence. 

It is pointed out that the nesting site of the fulmar 
is rather different from the sites of other cliff-nesting 
birds, for it is usually a steep slope of 60° or more 
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(pp. 248-49) and not a true cliff. Neil Ferguson 
of St. Kilda in a letter to me apropos of this writes : 
“T am sure the sheep on St. Kilda are now disturbing 
a lot of fulmars. At the time of their laying we used, 
as long as we lived on the island, to fence the sheep 
off the easiest places where they would ‘spoil the 
fulmars’ as we used to say, and used to repair the 
fence each season before the laying time.” 

On p. 249 some unusual nesting sites of the fulmar 
are recorded. On North Ronaldshay the species was 
nesting on ruined buildings in 1934, and on inhabited 
dwellings in 1937; on Sanda, an isle of the Orkney 
group, it nests on the ground among Arctic terns. 

Several instances are on record of a fulmar attack- 
ing a herring gull, but the species as a rule seems to 
be harmlessly disposed towards its neighbours. Yet 
there are a number of reports to the authors of the 
paper that it causes other sea birds to leave the sites 
which it occupies. 


OBITUARIES 
Prof. L. Roule 


Pror. Louis Rove, whose death has recently been 
reported, was the fifth occupant of the Chaire de 
Zoologie (Reptiles et Poissons) at the Muséum National 
d’Histoire Naturelle of Paris, a chair which, as its 
present occupier, Prof. Pellegrin, has remarked, seems 
to confer the gift of longevity on its holder. Louis 
Roule was born in Marseilles in 1861 and studied in 
the school of medicine in his native town. 

Prof. Roule’s early zoological work was on worms 
and tunicates, and his doctorate, gained in 1884, was 
awarded for a thesis on the Ascidians of the coast of 
Provence. He became professor at the University 
of Toulouse in 1892 at the age of thirty, his duties 
including the direction of the station of pisciculture 
and hydrobiology associated with the University. It 
is here that the origin of Roule’s interest in fishes is 
to be found; that he never lost interest in the 
economic aspect of ichthyology is evidenced by the 
publication in 1914 of his ‘‘Traité de pisciculture et de 
péche”’, and the devotion of one of the ten volumes 
of his ‘Les Poissons et le Monde vivant des Eaux” 
to the same subject. 

Nevertheless, during his tenure of the Museum 
chair, to which Roule succeeded in 1210, it was 
largely with those fishes most remote from man’s 
practical interests that his original works were con- 
cerned. He produced important reports on the fishes 
collected by the French Antarctic Expedition led by 
Commandant Charcot, on oceanic fishes and their 
larvee collected by Prince Albert I of Monaco, and on 
larval and adult deep-sea eels collected by the Danish 
oceanographical expeditions led by Johannes Schmidt. 
The handsome volumes published at Monaco were 
enhanced by the artistic collaboration of Fernand 
Angel, who also illustrated the work on deep-sea eels 
(done in cellaboration with Leon Pertin) and many 
of Roule’s smaller publications. 

The strange forms and peculiar conditions of life 
of the fishes that dwell poised far below the broad 
surface of the ocean and as far above its deep floor 
never fail to grip the imagination of any zoologist 
fortunate enough to handle them. Roule was fond 
of generalizations, and his conception of some of the 
most aberrant of the bathypelagic fishes as ‘“‘monstres 
normalisés’’ was characteristic. One of the ten 
volumes of the popular work referred to above was 
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devoted to abyssal fishes, and another (which was 
translated into English) to the migrations of fishes, 
a subject in which he was particularly interested. 
The philosophical vein in all ten volumes, and par- 
ticularly in the last, allows one to suppose that lie 
offered this book, not merely as a by-product of his 
scientific life, but also as a summing up of his experi- 
ences, the rounding off of a satisfying career. 
E. TREWAVAS. 


Prof. J. H. Salter 


WE regret to record the death of Prof. J. H. Salter 
on August 5 at the age of eighty-one. John Henry 
Salter was born in Westleton, Suffolk, on June 5, 1862. 
In 1869 his father died, and the family moved first 
to Woodbridge, and then to Scarborough. Dr. Salter 
attended Ackworth School and afterwards became «an 
apprentice master at the school and studied at 
Flounders College. He graduated B.Sc. London, aid 
taught at various schools during 1881-88. He then 
proceeded to Dalton Hall, Manchester, to read botany 
under Prof. Williamson and Mr. Hick at Owens 
College. In 1891 he demonstrated at University 
College, London, for a short time and was later 
appointed as the first professor of botany at Aberyst- 
wyth, under Principal T. F. Roberts. Obtaining a 
year’s leave of absence in 1896, he went to Bonn and 
worked under Strasburger. He was replaced at 
Aberystwyth during this time by Keeble (later, ‘ir 
Frederick Keeble). 

In later years Dr. Salter often spoke with 
pleasure of his time at Bonn, where he formed one 
of a group which included Harper, Swingle, Fairchild 
and Osterhout, as well as Schimper and V. H. Black- 
man. Harper, Swingle and Fairchild were studying 
the dividing nucleus and the spindle, Schimper was 
already interested in plant geography, and Dr. Salter 
was investigating the connexion between pyrenoids 
and starch grains. His drawings were beautifully 
executed in water colours, and were presented by him to 
the Botany Department of the University College of 
Wales, Aberystwyth, a week before his death. During 
the time that Dr. Salter worked under Strasburger, 
he learned from him the method of preparing herb- 
arium sheets which he used and developed for the 
rest of his life. The*plants were pressed between 
layers of cotton wool, each overlapping leaf was sep- 
arated by a slip of drying paper, and the finished 
specimens showed ail the care of the master hand. 
He specialized in Salix and Mentha, as well as collect- 
ing a large general herbarium, which he gave to the 
National Museum of Wales, Cardiff, a few months 


ago. 

In 1897 he returned to Germany to work with 
Meyer at Marburg on the interrelationship between 
the algal and fungal components of lichens. He was 
convinced that the fungus obtained food from the 
alga, and his drawings, executed with meticulous care, 
form part of his recent gift to the University of Wales, 
Aberystwyth. 

He married Adah S. Freeman of Birmingham in 
1899. In 1908, he resigned from the chair at Aberyst- 
wyth, on account of a breakdown in his wife’s health, 
and the family moved first to the Canary Islands, 
and then to the south of France. These countries gave 
wide scope for his interests and he added the record 
of several new species to the flora of the Canary 
Islands, as well as continuing his studies in conchology. 
ornithology and entomology. 

The family returned to England in 1916 and, after 
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his wife’s death in Dorsetshire, he returned to Aberyst- 
wyth in 1923 and settled at Llanbadarn Fawr. Dur- 
ing the succeeding years he walked for miles among 
the mountains and vales of the Aberystwyth district 
and his wide knowledge of the flora was partly col- 
lected together in “The Flowering Plants and Ferns 
of Cardiganshire’”’ which he wrote in 1935. His know- 
ledge of bird life was very considerable, and he was 
instrumental in initiating the movement for the 
preservation of the Welsh kite in the Towy valley. 
He also made a collection of insects which is to be 
given to the National Museum of Wales, Cardiff. 

Since his return to Wales, Dr. Salter has taken a 
keen interest in his garden, where he has kept records 
of the flowering periods of some six hundred plants. 
From the age of seven until the day before his death 
he kept a natural history diary, which is full of in- 
formation on birds and plants. The volumes, beauti- 
fully written in his neat script, are to be housed in 
the National Library of Wales. 

Dr. Salter was a member of the Society of Friends 
and a man of the highest principles. He was quiet 
and reserved in manner, but his knowledge was 
always freely at the disposal of those who sought it. 
The fragrance of flowers, the first seasonal appearance 
of a plant or a bird gave him profound pleasure. No 
trouble was too great for him if information was 
desired on a subject with which he was familiar. His 
tall spare figure will be greatly missed from the 
Aberystwyth district, for he walked easily, and regu- 
larly took a twenty-five mile walk until quite recently. 

His passing means that many records will inevit- 
ably cease to be collected, for he devoted his whole 
time to work ; it means that many of us will no longer 
have a fount of wide information generously at our 
disposal ; and it means also that we shall be denied 
the privilege of his pleasure when an interesting 
plant is found. He was a true man of science, a seeker 
after truth in every sense of the word. It has been 
« source of deep regret to his friends that the last 
few months have demanded from him inactivity and 
suffering. 

He was laid to rest at Llanbadarn Church on 
August 8. He is survived by two sons, one of whom 
is in Canada. As scientific workers we share with 
them some of the privileges of having known and 
learned from him. Lity NEwron. 


Mr. T. Harris 


Mr. T. Harris, who has recently died, joined the 
Research Department, Woolwich, in January 1921 
at a time when the importance of the scientific 
approach to problems of war and defence was be- 
ginning to be realized. He became a member of the 
Ballistics Branch and immediately began experi- 
mental work of a fundamental character, to which 
he brought with enthusiasm his wide knowledge of 
physies and his skill as an investigator. 

The policy in those early days was to build for 
the future, and it was wisely decided that long-term 
researches should be undertaken to lay sure founda- 
tions for further development. Most of Harris’s 
energies were devoted to such work, and in the course 
of time he brought to fruition several of these pro- 
jects about which, because of necessary secrecy, it is 
impossible to give much detail. It may, however, 


perhaps be permitted to mention the following items 
which he either initiated or whose development was 
directed by him: muzzle vibrations of rifles ; tem- 
perature of combustion of propellants ; development 
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of methods of photography of bullets in flight, both 
by single and multiple-spark photography ; recoil 
problems—muzzle and chamber brakes; general 
internal ballistics of small arms. He was responsible 
for developments and improvements which have been 
embodied in weapons in use in the present War. 

Harris’s methods were essentially sound—careful, 
meticulous consideration of all aspects of the problem, 
never rushing to conclusions, and making sure of each 
step before proceeding further, and it should be said 
that his mathematical knowledge was considerable 
and was used with skill to keep theory and experi- 
ment in close touch. 

The outbreak of war brought heavy demands 
on his strength and when he and his work were moved 
from Woolwich in September 1940 he was already a 
sick man. He never complained and gave unstintedly 
of his best to ensure the continuation of the investiga- 
tions, but it was clear that the effort was costing him 
dear. He lived long enough to see things going satis- 
factorily at the new station, but a bad breakdown 
in July 1941 kept him away from work for about 
six months, and, although he struggled back for a 
few days in January 1942, it was apparent to all that 
the end was near. He inspired respect and affection 
in all his colleagues, and, to the writer of this notice 
in particular, he was a close and loyal friend, un- 
grudging in advice and help at a very diffieult time. 
The country and the national war effort are the poorer 
by his death. C. A.C. 


Dr. Arnold Berliner 


In connexion with the obituary notice of Dr. 
Arnold Berliner (NATURE of September 5, p. 284), 
Mr. F. I. G. Rawlins writes: In the summer of 1928, 
the University of Berlin gave an Abendessen to 
graduate students attending the Ferienkurs in 
theoretical physics. Prof. von Laue was host, and 
I sat next to Arnold Berliner. His conversation was 
brilliant, over a wide range of topics, and his en- 
thusiasm for straightforward scientific literature 
unbounded. A few years before he (with Karl Scheel) 
had produced the monumental “Physikalisches Hand- 
worterbuch”’, in which I ventured to point out a few 
(obvious) omissions. He replied at once—“‘I prepare 
a new edition, and I promise that there shall be no 
gaps’’. Most of the evening, he continued to discuss 
everything conceivable, but not without betraying 
some strange—and even violent—likes and dislikes, 
doubtless the outlet for the “artistic temperament” 
which filled his whole being. He stood four-square 
for a culture altogether too broad and too mag- 
nanimous ever to suffer complete eclipse. 


WE regret to announce the following deaths : 


Prof. L. Aschoff, professor of pathological anatomy 
in the University of Freiburg im Breisgau, aged 
seventy-five. 

Dr. S. G. Barker, O.B.E., scientific adviser to the 
Indian Jute Mills Association, on August 28, aged 
fifty-five. 

Dr. H. C. Lawrence, formerly of the Imperial 
Forestry Service, Burma, on August 25, aged sixty- 
seven. 

Mr. P. A. Mytton, O.B.E., chief livestock officer 
for England and Wales, Ministry of Agriculture, on 
September 3, aged sixty-one. 

Mr. Bernard Neville, formerly physics master at 
William Ellis School, aged fifty-five. 
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NEWS and VIEWS 


Imperial College of Science and Technology : New 
ector 


Pror. R. V. SourHwett, who has been appointed 
rector of the Imperial College of Science and Tech- 
nology in succession to Sir Henry Tizard, who was 
recently elected president of Magdalen College, 
Oxford (see Nature of August 1, p. 148), has behind 
him a distinguished career in the field of engineering 
science, starting with the award of a fellowship of 
Trinity College, Cambridge. At the outbreak of the 
War of 1914-18, Prof. Southwell had already made a 
name for himself as a research worker in the theory 
of elasticity, and this subject has remained his 
strongest interest in academic life. In the last few 
years he has made available a powerful method of 
solving problems otherwise intractable, by a system 
of successive approximations. Problems involving 
strains of materials or motions of fluid come within 
its scope, and solutions are now prominently identified 
with the Engineering School at Oxford. 

In his wider scientific activities, Prof. Southwell 
has been intimately connected with aeronautical de- 
velopments ; during the War of 1914—18 he interested 
himself actively in the construction of airships before 
taking executive control of the Aerodynamics Depart- 
ment of the Royal Aircraft Establishment and its 
research into the characteristics of heavier-than-air 
craft. In the reconstruction period, Prof. Southwell 
transferred to the National Physical Laboratory as 
superintendent of the Aerodynamics Department and 
has since maintained his contact through his member- 
ship of the Aeronautical Research Committee ; after 
five years as superintendent he returned to Cambridge 
as a University lecturer in mathematics, and a little 
later became professor of engineering science in the 
University of Oxford. 

Besides his assistance to aeronautics, Prof. South- 
well has aided other Government departments, such 
as the Ministry of Home Security and the Department 
of Scientific and Industrial Research. He has re- 
presented Great Britain on international committees, 
notably one on applied mathematics founded after 
the War of 1914-18 to bring former enemies into 
renewed scientific contact. His ability has been recog- 
nized by degrees conferred, and his outstanding value 
to engineering science by election to fellowship of the 
Royal Society in 1925. No doubt Prof. Southwell 
will receive a warm welcome at the Imperial College 
and will be a valuable asset to the University of 
London. 


Science and the War Effort 


_ AT a meeting of the Parliamentary and Scientific 
Committee held at the House of Commons on 
September 9, the recent appointment of three full- 
time scientific advisers to the Ministry of Production 
was considered and the following resolution was 
passed: “This committee, while welcoming the 
appointment of three full-time scientific advisers to 
the staff of the Ministry of Production in so far as it 
establishes the nucleus of a central scientific and 
technical board, regrets that their field of activity is 
apparently to be limited to the sphere of production 
and does not include the scientific and technical 
activities of the service Departments or the other 
Ministries outside the strict field of production. An 
extension of its functions is needed to ensure that all 
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scientific considerations are co-ordinated and given 
full weight over the whole field of the national effort. 
The committee considers, therefore, that in order to 
cover this wider field, scientific advisers should have 
direct access to the War Cabinet and that accord- 
ingly the Lord Privy Seal should exercise his super- 
visory functions over the new body directly on behalf 
of the War Cabinet.” 

It was also announced that 126 members have now 
added their names to the motion on the Order 
Paper, which suggests that “present circumstances 
require the early establishment of a whole-time 
Central Scientific and Technical Board to co-ordinate 
research and developments in relation to the war 
effort.” 


A Promise to Youth 


At a meeting on September 3 of an international 
assembly of students made up of delegates from all 
the United Nations, President Roosevelt gave a 
pledge for the future to the youth of the world—to 
those who must bear the brunt of the physical war- 
fare and who will shape the new world. He referred 
to the glorification of youth in which the Axis Powers 
have always indulged ; so far from their being the 
real champions of youth, it is now seen they have 
nothing to offer save death. ‘On the other hand”’, 
he said, “the cause of the United Nations is the 
cause of youth itself.” The thoughts of many are 
concerned with interrupted education and careers and 
the postponement of opportunities in life; but as, 
under the stress of war, the American Government 
has accepted the broad responsibility of seeing that 
suitable work shall be provided for its citizens, so in 
days to come that responsibility will be continued. 
Victory is essential, but is not enough; we must 
ensure the ‘four freedoms’ for the generations to 
come, and it will require “bold vision, intelligent 
planning, and hard work’. This applies equally to 
all the United Nations, and involves a step of historic 
importance ; for it means that the needs of humanity 
have brought together the cultures of the Americas, 
Asia and Europe to form for the first time a world 
civilization. The principles set out in the ‘four 
freedoms’ and in the Atlantic Charter as a whole pro- 
vide for a world in which all may live in freedom and 
equity, and without fear of war. They will not be 
easily established, even when the War is won, but the 
mistakes “of the aftermath of the War of 1914-18 
will not be repeated. Through these principles we 
have the possibility of reaching the highest goals 
that mankind has ever imagined. : 


Reservation of Students in the United States 


DereRMENT of calling up for service in the 
American fighting forces is recommended in an 
Occupational Bulletin circulated by the Selective Ser- 
vice Organisation for students in training for certain 
sciences as well as for scientific men now engaged in 
critical war research work. It applies to the sciences 
and specialized fields certified by the National Roster 
of Scientific Personnel as requiring long periods of 
training and as being work for which the necessary 
man-power does not already exist to meet war pro- 
duction and activities essential to the war effort. 
They are: accountants, chemists, economists, en- 
gineers (aeronautical, automobile, chemical, civil, 
electrical, heating, ventilating, refrigerating and air- 
conditioning, marine, mechanical, mining and metal- 
lurgical including mineral technologists, radio, safety 
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and transportation), geophysicists, industrial 
managers, mathematicians, meteorologists, naval 
architects, personnel administrators, physicists, 
astronomers, psychologists and statisticians. Careful 
consideration for occupational classification should 
be given, the bulletin says, not only for men already 
engaged in these activities necessary to war production 
or essential to the war effort, but also to under- 
graduate college students in training for them if they 
are in their junior or senior years, or at or near the 
close of the sophomore year. A graduate or post- 
graduate student who is undertaking further studies 
for these scientific and specialized fields may be 
considered for occupational classification if, in addi- 
tion to his studies, he is also acting as graduate 
assistant in a recognized college or university, or 
is doing war research which is supervised by a federal 
agency. After a student graduates, it is recommended 
that he should be given sixty days additional defer- 
ment to give him time to enter war production or 
other war work. 


University of Durham :. Chair of Child Health 


Tue University of Durham has received an offer 
from the Nuffield Provincial Hospitals Trust to pro- 
vide a grant of £15,000 towards the cost of establish- 
ing a chair of child health at King’s College, Newcastle- 
on-Tyne. The Senate and Court of the University 
have accepted the proposal with gratitude. Dr. J. C. 
Spence, lecturer on the diseases of children, has been 
appointed to the chair, and the Council of King’s 
College has expressed its intention to provide him 
with the assistance necessary for creating a full teach- 
ing and research department. The department will 
provide undergraduate and post-graduate teaching in 
child health and the diseases of childhood, will be a 
centre of research, and will be at the disposal of local 
public health and education authorities of the region 
for advice and consultation in the conduct of their 
child welfare and school medical services. 


Simplification of Musical Notation 


A MODERN writer has declared that the orthodox 
musical notation is ‘in some of its elements, foolishly 
illogical and unnecessarily complicated’? (W. R. 
Anderson, in Musical Companion’’, Gollancz, 
p. 27), and in recent correspondence in NATURE, 
concluding with the present issue, correspondents 
have suggested simplifications. Many attempts have 
been made to do this in the past, but have failed to 
gain permanence. One of the most widely advertised, 
which appeared some thirty years ago, was known as 
Naunton’s National Music System, a fundamental 
element of which was a simplified notation without 
clefs, sharps or flats. The score consisted of horizontal 
lines drawn from the black notes of a keyboard 
shown vertically on the left. Thus, black lines corre- 
sponded to black keys and white spaces to white 
keys. The main object of this notation was to enable 
the average person to become a proficient pianoforte 
player from a score, the precise object sought by 
Lord Brabazon in the original letter of the corre- 
spondence published in Nature of May 16. 

The discussion which has since taken place shows 
that one of the principal difficulties has been the 
possibility of the existence, side by side, of a standard 
and a simplified notation. There can be no question 
of the scrapping of the standard notation, which 
indeed enjoys the almost unique distinction of uni- 
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versal acceptance—in fact, it is a form of inter- 
national language. To make basic changes in such 
a universal notation would involve the scrapping of 
countless costly plates and stocks, while the effect 
upon musical organizations would be disastrous. The 
musician should, however, consider the needs of the 
weaker brethren, who have neither the aptitude nor 
the time to study the finer points of music, yet wish 
to be able to ‘make music’ for themselves from time 
to time. Would a simplified notation contribute to 
this end ? 

Very little has been said in this correspondence 
about the intricate problem of playing, but it should 
suffice to point out that ability to read a score does 
not carry with it even the simplest keyboard tech- 
nique ; many moderate players cannot read, while it 
is quite possible for a non-player to be a fairly good 
reader of music. In interpreting a score at the key- 
board, a vocabulary of simple chords is a sine qua non 
and, to gain this, it is worth while for a beginner to 
experience the joy of becoming intelligently acquainted 
with those delightful elements of musical composition. 
After all, the chords will remain unchanged whatever 
the notation. “If the art’’, says Sir Hubert Parry, 
“is worthy of the dignity of human devotion, it is 
worth considering a little seriously” (““The Evolution 
of the Art of Music’’, Kegan Paul, p. 337). 


Leprosy in Brazil 

AccorDING to Eunice Weaver, president of the 
Federation of Societies for the Welfare of Lepers 
(Bol. Of. San. Panamericana, 21, 569; 1942), the total 
amount spent by the Brazil Federal Government for 
Leprosy Control was 3,584,000 dollars, of which 
2,336,732 were devoted to the construction and opera- 
tion of leprosaria, and the rest to research and con- 
tributions to societies for assistance to lepers and 
their families. On December 31, 1941, there were 
15,991 patients segregated in the twenty-five Brazilian 
leprosaria. Federal and private contributions have 
permitted the establishment by various relief societies 
of preventoria for healthy children of lepers, in 
which 1,200 children are now sheltered, 1,100 more 
being expected. The National Leprosy Service will 
also contribute scientifically and financially in the 
installation of dispensaries and the erection and en- 
largement of leprosaria and preventoria. 


Announcements 


Dr. T. Royps, formerly director of the Kodaikanal 
and Madras Observatories, has been appointed pro- 
fessor of astronomy in the University of Istanbul. 


ONE or more research scholarships will shortly be 
awarded by the Royal College of Surgeons of England. 
The scholarships will probably be of the annual value 
of £400 with an allowance not exceeding £100 for 
expenses of research, and will be for one year, in the 
first instance, but renewable at the discretion of the 
Council. Scholars may be male or female, and must 
hoid a medical qualification registrable in the United 
Kingdom or a university degree. Faculties for 
laboratory research will be provided in the Bernhard 
Baron laboratories of the Royal College of Surgeons, 
now evacuated to Finchingfield, Essex. Further 
information can be obtained from the Bernhard 
Baron Research Professor, at Prospect House, 
Finchingfield, Braintree, Essex. Applications must be 
made before September 19. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous ications. 


Lactation and Reproduction on Highly 
Purified Diets 


NAKAHARA et al.! have claimed the existence of 
specific lactation vitamins, factors L, and L,; they 
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pups was weaned on diet B suggests that it exerted 
a beneficial effect. 

Notwithstanding that lactation on the experi- 
mental diets is sub-normal, members of all four sub- 
groups of second generation females have weaned 
pups, so that three generations have been reared so 
far on highly purified diets in the absence of factors 
which might be said to be specifically required for 
lactation. 

The experiments are being continued and will be 
fully reported elsewhere. The helpful advice given 


| No. of litters 
born and av. 
No. of | no. live pups 


No. of litters 
reared and av. 


| % pups jno.pups weaned] Av. weaning | Av. weaning 
Description of rats Diet animals born per litter* reared per litter age (days) weight (gm.) 
FOUNDATION STOCK 
(a) Stock colony does Stock | 8 7; 108 75-0 | 7; 60 | 21 | 41-2 
(b) Stock colony does A | 8 8; 59 34°38 3; 5&3 30 29-4 
Ist GENERATION 
(c) Progeny of (6) .. | A | 10t¢ 10; 54 | 15-1 | 2; 40 | 27 39-5 
(d) Progeny of (b) .. B 6 ; 72 | 41-5 3; 57 30 | 32-8 
2ND GENERATION 
(e) Progeny of (c) .. A 2: 5 0§ 
(f) Progeny of(¢) .. | B | 23 1; 0 | 
(g) Progeny of(d) .. | A 3 $3 0 25-0 1; 60 29 26-3 
(h) Progeny of (d) B 3 3: 62 278 | (1; 50 26 23:8 


* Larger litters were reduced to 8 at birth. 


+ Four of these animals are referred to in both of lines (c) and (d) since they produced their first littsrs oa diet A (of these. 
two were the only ones reared on this diet) and their second litters on diet B. 


t One female still to be mated. 


§ One female afterwards reared, out of eight pups, one 9, weighing 49 gm. at 33 days. 
One female afterwards reared, out of seven pups, two 99 and one ¢, weighing 169 gm. at 44 days. 


state that, if these are missing from the diet, rats 
will reproduce but not lactate. We? used a diet 
which was unlikely to contain these factors, but failed 
to confirm the finding of the Japanese workers. The 
recent report, by Rogers et al.’, of the successful 
rearing of two generations of mice on a highly purified 
diet is of obvious interest in this connexion. We 
therefore think it opportune to report on experi- 
ments of our own in which three generations of rats 
have so far been born and reared on highly purified 
diets. 

Two main experiments are in progress in each of 
which the foundation stock consisted of litter-mate 
stock colony does weaned on to the stock diet? or to 
a highly purified diet (diet A) consisting of sugar 60, 
casein (flavin-free) 20, lard 3, groundnut oil 12, salts 
5 and supplemented by aneurin, riboflavin, vitamin 
B,, nicotinic acid, inositol, choline, Ca-pantothenate, 
p-aminobenzoic acid, 2-methyl | : 4 diacetyl naphtho- 
hydroquinone, cod-liver oil and «-tocopherol, the last 
two being administered on different days‘. In view 
of the claim’ that it is essential to add cystine to 
casein diets to obtain normal lactation in the rat, 
some animals received the above diet supplemented 
with 0-2 per cent cystine (diet B). « 

The results so far obtained in one of these experi- 
ments are summarized in the accompanying table 
which, except where otherwise stated, only relates to 
the first litter of each female. In all cases the females 
on the experimental diets were mated with stock 
colony bucks. ; 

It is evident that the lactational performance of 
rats receiving the purified diet was always inferior to 
that of females fed on the stock colony diet. No 
very definite conclusions can be drawn with regard 
to the effect of cystine on lactational performance, 
but the fact that a considerably larger percentage of 


us by Dr. T. F. Macrae is gratefully acknowledged. 
S. J. 
K. M. Henry. 
S. K. Kon. 
National Institute for Research in Dairying, 
University of Reading. 
Aug. 12. 


* Nakahara, W., Inukai, F., Kato, S., and Ugami, S., Sci. Pap. Inst. 
Phys. Chem. Res. Tokyo, 29, 47 (1936). 
*Folley, S. J., Ikin, E. W., Kon, 8. K., and Scott Watson,H. M.., 
Biochem. J., 32, 1988 (1938). 
® ae TON K., McElroy, L. W., and Cowgill, G. R., Science, 95, 203 
). 


* Mackenzie, C. G., Mackenzie, J. B., and McCollum, E. V., J. Nuérit., 
21, 225 (1941). 
* Sure, B., J. Nutrit., 22, 491 (1941). 
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A Simple Method for Enzyme Concentration 


A metTHoD for the concentration of enzymes and 
other biological colloids was recently described by 
Guy E. Youngbourg'. By this method the volume 
of the active solution is reduced by dialysing it against 
a concentrated solution of dextrin. In a previous 
paper? concerning the concentration of taka-diastase 
it was shown that this method was impracticable for 
sugar-hydrolysing enzymes, owing to the diffusion of 
part of the dextrin into the solution. Seeking other 
methods of concentration, we succeeded in finding a 
simple procedure by dialysing against 96 per cent 
ethyl alcohol or acetone as the ‘outside solution’ 
(provided only that the active substance is not in- 
activated by them). By this procedure the volume 


of the active substance is rapidly reduced. A partial 
precipitation from the solution during concentration 
sometimes occurs, but does not interfere with the 
final result. 

The alcohol or the acetone can be regained each 
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time by redistillation and used again. By this method 
dialysis can be carried out at room temperature with- 
out any danger of bacterial infection because of the 
alcohol or acetone medium in which the dialysis is 
made. 

No inactivation during the experiment was observed. 
The enzyme solution is poured into a Cellophane bag, 
the mouth of which is tied securely about a glass tube 
made of a test tube, large enough to permit the addi- 
tion or removal of the solution. The Cellophane bag 
with its protruding glass tube is suspended within a 
tall beaker into which the alcohol is introduced, 
submerging the Cellophane bag and its contents and 
allowing diffusion of the water from the solution into 
the alcohol. For about 50 ml. of solution being con- 
centrated we used 200 ml. alcohol. Within 3-8 hours 
the original volume is reduced to about one tenth. 
If the alcohol is changed two or three times, the time 
of concentration is reduced by half. 

Part of the enzyme is precipitated during concen- 
tration and forms a deposit on the Cellophane. The 
concentrated solution is taken out by a pipette or 
by tearing the Cellophane, and precipitated with an 
equal volume of absolute alcohol or acetone. After 
centrifugation and washing with ether, the substance 
and the Cellophane coated with the active substance 
are dried in a desiccator over sulphuric acid. 

It is possible by dialysing over a longer time to 
remove completely all the water of the active solu- 
tion and to obtain the active substance as a precipitate 
on the Cellophane. After drying the Cellophane in the 
desiccator or in air, the substance can easily be sep- 
arated from the Cellophane. If but minute quantities 
of enzyme were in the solution the dried Cellophane 
with the deposit on it can be introduced in water 
which dissolves the substance. We employed this 
procedure for the concentration of taka-diastase, 
pancreatin, pepsin (all from Parke Davis and Co.) 
and yeast extract protease, as well as in preparing 
papain from Carica papaya latex from Jericho, 
Palestine, for which I am indebted to the Depart- 
ment of Agriculture of the Palestine Government. 

All the enzymes were obtained in a dry, active form. 
It remains still to be seen whether the method may 
be employed for the concentration of desmolytic 
enzymes as well as other biologically active sub- 
stances. JacoB FEIGENBAUM. 

Chemical Department, 
Cancer Research Laboratories, 
The Hebrew University, 
Jerusalem. 
' Youngbourg, Guy E., Science, 94, 498 (194i). 
* Feigenbaum, J., Science (in the press). 


A Mucorine Parasite on Penicillia 

In the course of blowing experiments on air-dried 
soils, by use of an adaptation of a simple type of 
‘spore-blower’ recently described', a growth of Pipto- 
cephalis was obtained which proved to be parasitic 
on Penicillia. 

This has now been in culture for more than a year. 
The original Penicillium from the soil, on which it 
was first found, has not yet been satisfactorily named, 
but the parasitism of the Piptocephalis on it has been 
fully confirmed by observation. The parasite has 
also bean obtained in culture on a number of other 
unnamed Penicillia, and on the following named 
cultures: Penicillium roqueforti, P. notatum (Flem- 
ing’s strain), P. pfefferianum, P.glabrum. It has failed 
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to grow on P. camemberti, on a member of the Biver- 
ticillata Symmetrica, on several fasciated Penicillia, 
and on a number of common Hyphomycetes of 
different genera. 

Among the Mucorales it has so far been obtained 
in growth on Mucor mucedo + and —, and M. 
hiemalis + and —, but has not grown on a wide range 
of other Mucorales. Growth on the Mucors is dis- 
tinctly sparser than on the Penicillia, on which it is 
dense and luxuriant. 


Piptocephalis sp. on Penicillium 


The Piptocephalis does not correspond closely to 
any described species, but it is nearest to P. Tieghem- 
tana Matruchot?. Its special interest lies in the 
fact that, so far as I can discover, no mucorine para- 
site has hitherto been reported as growing on a mould 
other than another member of the Mucorales. 
Matruchot, in 1903%, based his view that Cunningham- 
ella” is a member of the Mucorales chiefly on its 
ability to act as host to P. Tieghemiana, which would 
grow only on Mucors, and in most works dealing with 
it the genus Piptocephalis is said to be parasitic only 
on the Mucorales. 

The breaking down of this generalization may per- 
haps lessen the imaginary gap between the Mucors 
and the Plectomycetes, and at the same time dis- 
courage the tendency to regard mucorine parasitism 
in general as a phenomenon related to sex and based 
upon close physiological relationship. 

So far as can be seen at present the ability to support 
this parasite cuts across the ordinary divisions of the 
Penicillia, and it is possible that, since the parasitism 
when it occurs appears to be strongly marked, and 
to result in a conspicuous growth of white (ageing to 
buff) ‘conidiophores’ above the host (see photograph), 
it might provide in some cases a useful additional 
character for distinguishing Penicillia. 

Since this note has gone to press the Piptocephalis 
has been obtained in profuse growth on Aspergillus 
niger. This enlarges considerably the scope of its 
parasitism. 

A detailed study of its morphology is now being 
undertaken by Miss M. P. English. 


Botany Department, 
King’s College, London. 
(At the University, Bristol, 8.) 
August 12. 


G. Dosss. 


1 Dobbs, C. G., New Phytol., 41, 63 (1942). 
* Matruchot, L., Bull. Soc. Mycol. de France, 16, 58 (1900). 
* Matruchot, L., Ann. Mycol., 1, 45 (1903). 
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Plant Ecology of Bombed Sites 


Many of the unsightly scars left by the air-raids 
on London are now being hidden by a carpet of vegeta- 
tion. Some notes on its growth on a small bombed 
site in a terrace in the heart of Kensington may be 
of interest. A three-storied corner house with a 
hasement area and no front garden of any kind was 
completely destroyed by a direct hit in September 
1940, but the site and that of the adjacent damaged 
house was not cleared until the autumn of 1941. It 
was then fenced off by a wooden paling which en- 
closed the former stretch of pavement in front of 
the two houses. 

At that time there was scarcely a trace of plant 
growth. Now the site is gay with blossom. For the 
past six weeks there has been quite a mass of the 
handsome pink rosebay (Epilobium angustifolium) 
growing 3 ft. tall, which is becoming one of the most 
abundant weeds of waste ground and neglected 
gardens in London, no doubt owing to the wide 
distribution of its light tufted air-borne seeds ; but 
what is more remarkable, there are no less than 
twenty strong young shrubs of Buddleia variabilis 
coming up, the largest of which, growing on the site 
of the former pavement, are now coming into flower. 
One of them is already six feet high and has, in 
flower and bud, thirty-six heads of bloom, some of 
them nine inches long. The nearest possible parent 
plant which I have been able to trace is fully a hundred 
yards away. 

Altogether there are twenty-two different species 
at present in flower on the site, belonging to ten 
natural orders (9 composites, 3 grasses, 3 species of 
Epilobium, | Crucifer (shepherd’s purse), 1 Caryo- 
phyllacew (chickweed), 1 Leguminose (clover), | 
Plantaginacew, 1 Chenopodium, 1 Polygonum, 1 
Loganiacew (Buddleia), besides thick patches of moss 
with fruiting capsules). 

Maset Harroe. 

5 Inverness Gardens, 

W.8 
August 17. 


Change of Sign of the Thermal Diffusion 
Factor 


Tue change of sign of the thermal diffusion factor 
a with composition, which Prof. S. Chapman! has 
pointed out is theoretically possible in certain con- 
ditions, has been found to occur in neon-ammonia 
mixtures recently examined. 

In a mixture of molecules differing slightly in mass 
and interaction, the thermal diffusion factor « may 
be considered approximately as consisting of three 
terms. Two of these terms represent the contributions 
of the mass difference and of the diameter difference 
of the molecules ; the third involves the force index 
and the departure of the mutual collision diameter 
8,, from the mean diameter (s,-+- s,)/2._ This third 
term, unlike the others, depends on the concentra- 
tion ; although small when the mass contribution and 
the diameter contribution are of the same order but 
opposite in sign, it may suffice to bring about a change 
of sign of « as the composition of the mixture varies. 
The neon-ammonia mixture is one of few in which 
the mass difference is small and the heavier molecule 
is the smaller, so that it satisfies at least the require- 
ment that the mass and diameter contributions 
should be opposite in sign. 

Mixtures of various composition were examined, 
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a Clusius-Dickel column (made in Pyrex glass) being 
used to increase the separation due to therma! 
diffusion alone, as this is too small to measure by the 
direct method used hitherto. Since the direction of 
the longitudinal concentration gradient which is set 
up in the column is determined by the direction of 
the thermal diffusion transversely, and this in turn 
is determined by the sign of «, a change in the sign 
of « would appear as a change in the direction of the 
concentration gradient. The experimental results 
are shown in the figure, where the separation, that is, 


10°0 

+ 

0 

+7 


0 25 50 75 100 
Neon (per cent) 


the difference in percentage composition at the 
upper and lower ends of the column is plotted for 
mixtures of varying composition. Between 0 and 
75 per cent neon, the neon concentrates at the upper 
end of the column. This means that the heavier, 
neon, molecule diffuses up the temperature gradient— 
a direction of diffusion, it is believed, not hitherto 
observed. Above 75 per cent neon, the neon con- 
centratés at the lower end, indicating that the sign 
of « is now changed. 
K. E. Grew. 
Physics Department, 
Heriot-Watt College, 
Edinburgh. 
August 10. 
on S., NATURE, 146, 431 (1940); Proc. Roy. Soc., 177, 38, 


Abnormality of Flame Gases 


Ir is becoming increasingly recognized that flame 
gases (that is, the gases left behind after flame has 
travelled through an inflammable mixture) hold a 
latent energy (which may amount to as much as 
20 per cent of the heat of combustion or even 
more), and in virtue of this an abnormal amount of 
dissociation obtains in them'. In the absence of 


surface, the latent energy has an exceedingly long 
life. It has been observed to exist in sensibly 
undiminished amount for at least 0-5 sec. Luminosity 
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experiments indicate that it still persists even after 
14 sec. (and probably much longer); and it survives 
the cooling of the flame gases by adiabatic expansion, 
for subsequent recompression restores the luminosity 
It seems clear that it resides in the newly formed 
tri-atomic molecules as an excess of intra-molecular 
energy held in some manner or other in very stable 
fashion. It was suggested that a proportion of these 
molecules are meta-stable molecules probably of 
abnormal structure*—a proportion which varies with 
the conditions obtaining during combustion, for the 
amount of latent energy varies with these conditions’. 

Gaydon‘, from his recent interesting investigations 
into the origin of the spectrum from carbon monoxide 
flame gases, has arrived at the conclusion that, while 
the newly formed carbon dioxide molecules may be 
of the electronically excited (tri-angular) variety, @ 
transition to the ground state rapidly takes place, 
and the molecules are left in a highly vibrationally 
excited state. He believes that there may be a lag 
in the partitioning of the excess vibratory energy, 
and that as there is continual recombination pro- 
ceeding after dissociation, an excess of vibratory 
energy would be maintained for a period of time 
which would account for the long-lived latent energy. 
He finds support for his view from the fact that 
hydrogen and water vapour decrease the latent 
energy in carbon monoxide combustion, and that 
this correlates with the well-known experiments of 
Garner and his colleagues, which showed that these 
substances greatly reduce the (infra-red) radiation 
from carbon monoxide explosions. 

I can find no support from the radiation experiments 
of David and Parkinson‘ for the view that the carbon 
dioxide molecules in flame gases hold an excess of 
vibratory energy of a type which gives rise to infra- 
red radiation (2-8 » and 4-4); indeed, these experi- 
ments suggest that a rapid partitioning of the vibra- 
tory energy takes place, and that the amount of this 
energy is at all times after combustion governed by 
the flame gas temperature. The experiments further 
indicate, I think. that erroneous deductions have 
been drawn from Garner’s experiments. The decrease 
in the radiation on the addition of hydrogen and 
water vapour would appear to result entirely from 
more rapid cooling. It has been shown® that the 
faster the speed of an explosion the greater the 
turbulence set up in the resulting flame gases, and, 
therefore, the more rapid the cooling. The step in 
Garner’s radiation curves may be correlated with 
the sudden increase in the speed of the explosion at 
a critical addition of hydrogen. 

Experimental work performed during the last 
fifteen years would appear to be more satisfactorily 
explained in terms of the abnormal structure hypo- 
thesis, the abnormal molecules (which in the case 
of carbon dioxide may be of the triangular type) 
reaching the ground state only when they come in 
contact with a surface or when two of them possessing 
sufficient energy collide. In the latter event the emission 
of radiation in the luminous region takes place. In 
this connexion it is of interest to note that flame 
gases with any given latent energy content emit 
luminous radiation with an intensity which is de- 
pendent upon the gas temperature’. 

It may be added that a latent energy exists in 
hydrogen and hydrocarbon flame gases as well as in 
carbon monoxide flame gases, and, indeed, the 
spectrograms of Kitagawa and Gaydon from hydrogen 
flame gases suggest the presence of activated water 
molecules‘. Usually it is much less in the former 
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than in the latter for reasons which have been dis- 
cussed!,’, but there is reason to suppose that it may 
be very large even in hydrogen flames when they 
are burnt at low pressure. It is of interest to note 
that water vapour reduces the latent energy not only 
in carbon monoxide flame gases but in hydrogen 
flame gases also’. 
Engineering Department, 
University, Leeds. 
August 12. 

1 David, Leah and Pugh, Phil. Mag., 31, 156, 
* David and Davies, Phil. Mag., 9, 390 (1930), 
* Engineer, 171, 268 (1941). 
*“Spectroscopy and Combustion” (Chapman and Hall, 1942). 
* Phil. Mag., 15, 177 (1933). 
* David and Leah, Proc. Inst. Mech. Eng., 143, 289 (1940). 
? David, Proc. Inst. Mech. Eng. (in the press), 


W. T. Davin. 


Folding of the Selenanthren Molecule 
Irv is generally accepted that the molecule of 


Se 
4\/ 
| | is folded 


selenanthren 


| 
\ YN 


Se 


about the line joining the selenium atoms, but 
no experimental data have so far been obtained 
which would give the actual value of the angle of 
fold, although estimates have been given'. It has 
also been suggested that the selenanthren molecule is 
not rigid but is flexible about the line of folding*. 


Projection of selenanthren molecule on (010) plane 


In continuation of the work on the crystal structure 
of selenanthren already published*, we have made a 
projection of the unit cell on the (010) plane. This 
projection was made by Fourier synthesis using 
photographically measured intensities of reflexion of 
X-rays on a monochromatic Weissenberg photo- 
graph. The appearance of the projected molecule is 
shown in the diagram. A single projection is of 
course insufficient for a complete determination of 
the atomic co-ordinates, but if it is assumed that the 
benzene rings are regular plane hexagons of side 
1-41 A.‘ the following results are obtained : 

(1) The angle of fold of the selenanthren molecule 
about the line joining the selenium atoms is 127’. 
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(2) The interatomic distance carbon-selenium in 
the molecule is 1-96 A. 

(3) The valency angle of selenium is 96°. 

A small change in the assumed carbon-carbon 
distance in the benzene ring has little effect upon the 
calculated values. Thus for an assumed distance of 
1:39 A. instead of 1:41 A., the three quantities 
hecome 127°, 1-97 A., 97° respectively. 

A full account of the work will be published as 
soon as time permits. 

RayMonp G. Woop. 

University College, 

Cardiff. 
Gorpon WILLIAMS. 
King’s College, 
London 
(at the University, 
Bristol, 8). 
August 10. 


* Campbell, Le Févre, Le Févre and Turner, J. Chem. Soe., 404 (1938), 
Higasi, Sei. Pap. Inet. Phys. and Chem. Res., Tokyo, 38, 331 (1941). 
*Wood and Crackston, Phil. Mag., $1, 62 (1941). 

*Robertson, Proc. Roy. Soe., A, 140, 79 (1933). 


Publication of Scientific Research carried 
out in Industry 


ONE point bearing on Sir Lawrence Bragg’s address 
on “Physicists after the War” (NATURE, July 18, p. 74) 
which should be noted is the practice of many British 
firms of refusing publication of research carried out 
by their staffs. Each year a considerable amount of 
scientific investigation is carried out by research 
workers in industry, the results of which remain quite 
unknown to the scientific world in general. This is 
generally on account of the unwillingness of industrial 
companies to allow their competitors to obtain any 
information which might be useful to them. 

One obvious result of this policy is that it reduces 
the amount of scientific knowledge which is available. 
The free exchange of information is prevented, and 
there is a duplication of research work and a general 
slowing down of the progress of industry. Moreover, 
the quality of research is always lower the fewer and 
less qualified are its critics. A worker is inevitably 
less exact and scrupulous in a research which is 
written up for a probably unscientific board of 
directors than he would be if it were published in a 
technical journal; thus much so-called research 
carried out in industry and accepted as sound, would 
he more correctly appraised and acted upon if it were 
submitted to outside criticism through publication. 
On the other hand, the results of much excellent 
work never become known outside the particular 
company. 

Another unfortunate effect is that the applied 
research worker obtains far less satisfaction from his 
work than his counterpart in the university, who is 
able to publish his results. The industrial worker 
realizes that his company regards his creative activity 
as being primarily directed towards the enrichment 
of shareholders, rather than towards the benefit of 
mankind in general. The objective of the industrial 
worker is thus inferior to that of the worker in pure 
science or medicine, and he may eventually react by 
treating his work merely as a means towards making 
a living. 

The non-publication of research carried out by 
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private enterprise seems to be far less pronounced in 
the United States than in Britain. In my view, the 
vigour and rapid progress of American technical 
industry can be ascribed very largely to the wealth, 
of information which is available in the American 
literature of applied science. This volume of activity 
comes partly from the industrial research worker him 
self, and partly from university scientific workers 
who have become interested in the subject in question. 
The act of publication brings the most recent develop- 
ments in industry to the notice of the academic 
worker and allows him to make his own contribution 
to the various problems which are opened up. There 
is thus a closer liaison between university and industry 
than has yet been achieved in Great Britain, where 
the two groups are often quite ignorant of develop- 
ments in their respective fields. 
K. G. DenBIcH. 


Simplification of Musical Notation 


By a slight modification of my suggested new 
stave', I have succeeded in still further increasing 
the ease of reading music. Following the precedent 
of the ancient division of the Great Stave of 11 lines. 
in which the middle C line was omitted, I suggest 
the omission in my new stave of the two lines de- 
noting middle C sharp and D sharp and _ inserting 
these as leger lines whenever necessary. Further, 
to secure symmetry, the three bottom lines Bass / 
sharp to A sharp can also be omitted, and inserted 
as leger lines when required. The stave is thus re- 
duced to 5 lines in each half—no more than in the 
standard notation. 

The limitation of the “Bass Clef” is not likely to 
be found any disadvantage for two reasons : (1) The 
extended leger lines in sets of twos and threes present 
no difficulty in reading, even to the beginner ; the 
readability of the system in this respect is another 
of its advantages over standard notation. (2) Exam. 
ination of a wide variety of existing piano music. 
including hymn tunes, discloses that by far the 
majority of bass notes fall within the range C natura! 
upwards, covered by the new curtailed stave. 

Dr. Harrison’s comments Nos. 4, 5 and 6? are most 
easily answered by the following example, showing 
four bars of Beethoven’s Adagio in B major (5 sharps), 
from the “Emperor” Concerto : 


331, 


The objection that this stave does not show ke) 
relationship is of diminishing importance in these 
days when many compositions are written ‘without 
key’, but it can obviously be met by simply stating 
the key above the stave wherever important ke) 
changes occur. 

The above was written on August 8, but sul- 
sequently I have seen Lieut. Alan G. Smalley’s 
letter in Nature dated August 15. His ingenious 


suggestion of a 12-note stave having 6 equidistant 
lines and 6 spaces to the octave is fascinating, but 
the question whether it would be easier to read than 
my revised form of stave could only be settled by 
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the ‘controlled experiment’ mentioned by Mr. Lloyd. 
Perhaps I may offer a few comments : 

(1) My stave does not necessarily occupy more 
space. By arranging to give equal space to each 
semitone throughout the scale, that is, making the 
wider spaces one and a half times the others, the over- 
all depth for an octave is the same as Lieut. Smalley’s 
stave. This accurate spacing, in fact, is essential in 
order that all like intervals should be consistent in 
all keys. 

(2) Experience has shown that more than five 
parallel equidistant lines usually become confusing 
to the eye, particularly in extended lengths, as on 
a page of music. I feel it would be difficult to read 
a series of chords rapidly on a six-line stave—one 
cannot easily avoid occasional confusion between 
lines 3 and 4, Also, I found a heavy line tended to 
catch the eye and distract attention from the music 
at times, so that it became a hindrance rather than 
a help. 

(3) My stave, although primarily for keyboard 
music, is not unsuitable for other instruments. Since 
all ‘naturals’ are written on spaces and all sharps 
and flats are on lines, there is no uncertainty in read- 
ing, and in fact [ find it easier to sing from than old 
notation. 

Further, the stave obviously lends itself readily 
to the abolition of special clefs, since by placing the 
double lines above the triple lines, or vice versa, it 
can be made to represent any octave, with the C 


low or high on the stave, as desired. The ‘pitch’ of 


the stave could be easily indicated by a suitable con- 
ventional sign. 
KENNETH B. Woop. 
135 Sunny Gardens Road, 
N.W.4. 


' NATURE, 149, 640 (June 6, 1942). 
* NATURE, 149, 734 (June 27, 1942). 


Lorp BRABAZON’s appeal (NATURE, May 16, p. 554) 
for a simplified musical notation particularly interested 
me inasmuch as | have encountered all the diffi- 
culties he mentioned in learning to read music. Some 
time ago I developed what I considered to be an im- 
proved musical notation, but was discouraged from 
pursuing it by my wife, who is steeped in classical 
musical tradition. Lord Brabazon’s comments were 
all I needed to get me to renew my efforts to system- 
atize my notation. 

It seems to me that the chief difficulties in the path 
of the musical novice arise from three causes. These 
are the dissimilarity of the bass and treble clefs ; 
key signatures which, while they appear at the be- 
ginning of each bar, must be remembered thereafter ; 
and notes written high above the treble clef, or far 
below the bass clef. 

I propose a six-line clef, the bottom line to be £&, 
and the top line the second A above it. Adjacent 
clefs will be separated by two spaces and a short 
line to be written in when the dividing C occurs. 
Instead of bass and treble signatures, the clefs. will 
be numbered. The one which is obtained by adding 
a line to the bottom of the present bass clef will be 1, 
the one obtained by adding a line to the top of the 
present treble clef will be 2. The one below the bass 
will be the zero clef, and the one above the treble 
will be 3. These four clefs will more than cover a 
standard piano keyboard. The clefs are identical. 

There will be no key signature, nor will the con- 
ventional sharp and flat signs be written in. A small 
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tail affixed to a note will indicate an accidental. If it 
points up, the note is raised a semitone, if down, a 
flat is indicated. When the score runs above the 
2-clef or below the l-clef, the 3 or -clef will be 
written in for the required interval, and appropriately 
numbered. 


a. 
+43 
™ 


I am submitting the opening measure of the Chopin 
Nocturne Opus 9, No. 2 in #-flat, written in the 
proposed notation. Inasmuch as this scheme com- 
presses the space between the clefs, it is necessary 
to write notes to be played with either hand in either 
or both clefs. Differentiation is obtained by pointing 
the stems of notes to be played with the right hand 
up, those for the left hand down. 

Brief experimentation with this notation has con- 
vinced me that it is simpler to learn than conven- 
tional music, and that sight reading is made many 
times easier. I have very little hope of its being 
adopted generally, however, for as Lord Brabazon 
pointed out, musicians are very jealous of their art, 
and seem to revel in its complexity. 

W. E. INGERsON. 

Bell Telephone Laboratories, 

463 West Street, 
New York City. 
July 15. 


A Russian-English Technical Dictionary 


In connexion with Sir John Russell’s letter in 

Nature of July 11, on the subject of a Russian- 
English Technical Dictionary, workers in the plant 
sciences may like to know that a comprehensive 
glossary of Russian botanical terms, somewhat on 
the lines of Artschwager and Smiley’s “Dictionary of 
Botanical Equivaients’”’ (Baltimore, 1921), has been 
in process of compilation by us for the past two years, 
with a view to ultimate publication. While intended 
primarily to cover the field of descriptive or taxonomic 
botany, it will include also terms from as many other 
branches of the science as possible, besides a number 
of words of not strictly botanical application but of 
frequent occurrence in descriptive botanical works, 
for the benefit of those with little knowledge of 
Russian. An abridged copy, in the form of a card- 
index, will shortly be deposited at the Science 
Library, and additions will be made to it as the work 
of extraction proceeds. 

The compilers would be glad to hear of any Russian 
botanical (especially non-taxonomic) works, available 
in Great Britain, likely to yield numerous, or unusual, 
technical terms. 

KENNETH AIRY-SHAW. 

Royal Botanic Gardens, 

Kew. 
P. A. DaTTAn. 

9 Gloucester Court, 
Kew Gardens, 
Surrey. 
August 24. 
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CRYSTAL STRUCTURE OF 
OXYHAEMOGLOBIN 


By M. F. PERUTZ 


Cavendish Laboratory and Molteno Institute, Cambridge 


R. E. F. HARTREE recently gave me a pre- 

paration of horse oxyhemoglobin crystals 
which he had grown from 20 per cent alcoholic solu- 
tion. It was found that these give good X-ray 
diffraction pictures both in the wet and the air-dried 
state, and that they promise to become an interesting 
subject for X-ray analysis. Though the present pre- 
liminary survey of the crystal structure has not led 
to any new information regarding the molecular 
architecture of oxyhemoglobin, it has already given 
some useful hints about the way in which the mole- 
cules are arranged in the crystal. 
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possible to determine more than the length of the 
needle axis, which is 64 A., as compared to 58-3 A. 
in the air-dried crystals. The latter are easier to 
handle as they are stable at room temperature and 
do not deteriorate much during exposure to X-rays. 
They give a sharp diffraction pattern with reflexions 
extending down to spacings of about 7-8 A. The cell 
dimensions are a4 = 77-6A., 6 = 86-8 A., and c = 
58-3.A., giving a cell volume of 393,000 A*. The 
space group is P 2,2,2,, with four molecules in the 
unit cell. 

The first step in the analysis of the structure of 
oxyhemoglobin is to find the orientation of the four 
molecules with respect to the crystal axes. Now the 
orientation of the two hemoglobins in the unit cell of 
methemoglobin is known, and it was thought, there- 
fore, that a clue might be found by comparing the 
‘vector maps’ for the two different kinds of crystals. 
Accordingly, vector maps were prepared for the three 


Fig. 1. 
PATTERSON FOURIER PROJECTIONS OF AIR-DRIED OXYHZMOGLOBIN. EACH PROJECTION SHOWS A QUARTER OF THE UNIT CELL. 
Contours are drawn at arbitrary intervals. The zero contours are dashed and negative contours omitted. The scales mark 
intervals of 2A. The origins are in the left-hand bottom corners. 


It is well to compare the crystals of oxyhzmoglobin 
with those of methemoglobin, on which work has 
now been in progress for some time'*.*, Horse 
methzemoglobin crystals are monoclinic and exhibit 
strong birefringence and dichroism ; there also exists 
a variety of oxyhemoglobin crystals which is iso- 
morphous with them and possesses the same optical 
properties*»*. It was surprising, therefore, to find the 
present crystals to be weakly birefringent, ortho- 
rhombic needles which appear almost isotropic when 
viewed along the needle axis and which show no trace 
of dichroism in any direction. While methemoglobin 
crystals shrink visibly and violently on drying, no 
corresponding shrinkage of oxyhemoglobin crystals 
could be detected under the microscope. On the other 
hand, drying affects their optical properties in an 
interesting manner; the optical character changes 
from negative to positive on drying and becomes 
negative again on rewetting. 

Owing to the great instability of the wet crystals, 
all optical and X-ray measurements had to be carried 
out in a cold storage room at 2° C. (kindly put at my 
disposal by Prof. J. Gray at the Department of Zoo- 
logy). Even so, the minimum exposure needed for 
one good X-ray photograph weakened the diffracting 
power of the crystals to such an extent that a second 
photograph from the same crystal showed only feeble 
blurred layer lines. In the circumstances it was not 


principal crystal planes of oxyhemoglobin (Fig. 1) 
and each map of this set was compared with each of 
the three maps which had previously been obtained 
from methemoglobin. The comparison showed the 
peaks on the ¢ projection of oxyhemoglobin to be 
rather similar in position and shape to the peaks on 
the a projection of methemoglobin, if the two pro- 
jections are superimposed with the y axes in parallel. 
In Fig. 2 the central portions of the two projections 
are seen side by side, and in Fig. 3 they are super- 
imposed. Only those parts of the two maps are 
shown which lie within a radius of about 20 A. from 
the origin, because only the intra-molecular peaks 
are significant for the present purpose. If we assume 
that there is no difference between the general mole- 
cular architecture of oxyhemoglobin and methemo- 
globin—an assumption which is reasonable both on 
chemical and crystallographic grounds—then the 
correspondence between the two maps indicates a 
similarity between the orientation of the hemoglobin 
molecule with respect to the ¢ plane in oxyhemo- 
globin on the one hand and the a plane in methemo- 
globin on the other. 

The X-ray data on methemoglobin lead us to be- 
lieve that the hemoglobin molecule is a platelet with 
@ roughly elliptical base, that the axes of the ellipse 
are ~48A. and 64A. and the thickness of the 
platelet is 36 A. (This view is based partly on pub- 
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lished data*, partly on evidence which has come to 
light since.) For the purpose of describing the orienta- 
tion of this platelet in the unit cell, the short and the 
long axes of the ellipse will be termed A and B, and 
an axis at right angles to the other two will be termed 
C. In methemoglobin, A and B are known to lie 
parallel to the 2 and y axes respectively. The close 
correspondence between the two vector maps (Fig. 3) 
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way as to compensate each other. The reversion of 
the sign of the birefringence on drying could be 
brought about by a slight change in the tilt of the 
molecule, namely, the angle C — zx. 

The vector maps of oxyhemoglobin are simpler 
in some respects than those of other proteins. Some, 
at least, of the peaks can be traced unambiguously 
in all three projections and co-ordinates assigned to 
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M, N, etce., in Fig. 1. It is 
disappointing though that the 
maps do not provide any 
clues to the relative positions 
' of the molecules in the cell. 
Knowledge of three- 

dimensional vector structure 


them; they are marked L, 
! 


might provide more evidence 
on this point. In the mean- 
time, a structural model has 
been built up purely from 


i 


~ 4 
before it can beproved whether 
! \ ¢ it can bepro 

(\ i it is correct or not. 
| a It is interesting to note that 
Oxyhemoglobin Methemoglobin in dried crystals of oxyhemo- 


Fig. 2. 


COMPARISON OF THE ¢C PROJECTION OF OXYHEZMOGLOBIN WITH THE @ PROJECTION OF METH EMOGLOBIN. 
Only the central portions of the projections are shown. The Fourier summation for methemoglobin 
was carried out by Dr. D. P. Riley, of Oxford. 


indicates that in oxyhemoglobin B is parallel to y 
and C encloses an acute angle with x. The exact 
angle cannot be determined from the maps, because 
they merely show projections of the peaks the heights 
of which above the plane of projection are unknown. 
If the angle C — z is, say, 30°, then the symmetry 
elements of the space group would require the angle 
to be + 30° for one pair of molecules in the unit cell 
and — 30° for the other. Such an arrangement would 


Fig. 3. 
SUPERPOSITION OF THE TWO PROJECTIONS 
|SHOWN IN Fig. 2 
The zero contours are now omitted: the 
full lines refer to oxyhemoglobin and the 
dashed ones to methemoglobin. In both 
Figs. 2 and 3 es mark intervals 


account for the optical properties in a qualitative 
way: while in methemoglobin the molecules all lie 
in line and the high birefringence and dichroism of 
the crystals give a true picture of the optical aniso- 
tropies of the individual hawmoglobin molecule, in 
oxyhemoglobin the directions of maximum and 
minimum birefringence and optical absorption in the 
two pairs of molecules would be opposed in such a 


globin, insulin® and chymo- 
trypsin*, reflexions are ob- 
served at spacings so low 
as 7A., while in dried 
methemoglobin? and lactoglobulin* that limit is 
13 A. and 20 A. respectively. The degree of shrink- 
age on drying in the first group lies between 20 per 
cent and 30 per cent, whereas in the second it 
reaches 50 per cent. This shows clearly how the 
degree of perfection of the crystal depends on the 
violence of the shrinking process. 

I wish to thank Dr. E. F. Hartree for providing 
me with the crystals, Dr. D. P. Riley for carrying out 
one of the Fourier summations, and Miss M. J. Boyes- 
Watson for preparing the drawings. I am greatly 
indebted to the Rockefeller Foundation for financing 
this research. 

* Bernal, J. D., Fankuchen, I., and Perutz, M. F., NATURE, 141, 
523 (1938). 

* Perutz, M. F., NATURE, 143, 731 (1939). 

* Perutz, M. F., NATURE, 149, 491 (1942). 

“Reichert, F. T., and Brown, A. P., “The Crystallography of the 
Hemog) sbins’”’ (Washington, 1909). 

* Crowfoot, D., Proc. Roy. Soc., A, 164, 580 (1938). 

* Crowfoot, D., and Riley, D. P., NATURE, 141, 521 (1938). 


COUNCIL FOR SCIENTIFIC 
AND INDUSTRIAL RESEARCH, 
AUSTRALIA 


ANNUAL REPORT 


HE fifteenth annual report of the Council for 
Scientific and Industrial Research, Common- 
wealth of Australia, covers the year ended June 30, 
1941, and includes the financial statement as well as 
lists of publications of the Council and of the per- 
sonnel of the Council and its committees and the 
committees concerning work in which the Council is 
co-operating. 
A large part of the Council’s activities is now devoted 
to the solution of problems arising out of the War, 
and to assistance and advice to various Government 
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departments and other institutions and organi- 
zations which ‘are concerned with that effort. This 
applies particularly to the National Standards 


Laboratory, the Aeronautical Research Laboratory, 
the Forest Products Laboratory and the Division of 
Industrial Chemistry. The reference to these activi- 
ties is limited to brief general statements or omitted 
entirely. 

Plant investigations have been concerned with 
native or naturalized plants as alternative sources of 
fibre, particularly as a substitute for jute, and investi- 
gations aimed at ascertaining the difference between 
the fibre from various Linum (flax) strains of good 
type are being continued. A survey is in progress to 
ascertain the position with regard to domestic sup- 
plies of vegetable and farm crop seed and methods of 
maintaining them. Weed investigations have shown 
that the St. John’s wort can be virtually eliminated 
wherever subterranean clover can be grown success- 
fully, but spraying with chemicals has failed to 
control an infestation of blackberry, and the work 
on both nutgrass (Cyperus rotundus) and mintweed 
(Salvia reflexa) has indicated that chemical sprays are 
of no value in controlling either plant. Field 
experiments on the control of take-all and the root-rot 
of wheat have continued at three sub-stations. 

The work on the chemistry of tobacco at the Uni- 
versity of Sydney was discontinued, as well as the 
study of disease resistance by the Section of Genetics. 
Work on the yellow dwarf disease, however, has 
continued actively, as well asinvestigations on smoking 
quality and physiological investigations. Fruit in- 
vestigations have included an extension of the 
experiments on wax coatings for apples, and a 
reorganization to co-ordinate the wider attack on this 
problem organized by the Division of Food Preserva- 
tion. A re-examination and summary of the results 
of the work carried out in Tasmania on the brown- 
heart problem during the last five years has been 
made. Extended co-operation with the Tasmanian 
Department of Agriculture in experiments, particu- 
larly in relation to the effect of different stocks and 
pruning technique on the keeping quality of apples, 
has also been a feature of the season. 

Other investigations have been concerned with 
storage disorders and with fruit physiology in relation 
to keeping quality and seasonal climate. Work on 
pre-storage treatments to increase the cool- and 
common-storage capacity has now been greatly 
expanded. A survey is also in progress in coastal 
Queensland areas to locate indigenous or naturalized 
plants, which may be sources of certain drugs such 
as caffeine, ephedrine, cocaine, quinine substitutes 
and substances such as derris. Attention has also 
been given to potato virus diseases, particularly to 
virus X, and trials have been made on fungicidal 
dusts for the treatment of maize seed. The dusts 
had no perceptible effect on germination or vigour of 
early growth, except at Canberra, and then only when 
inferior or diseased seed was used. 

Laboratory work of the Division of Economic 
Entomology on weevil control has been concentrated 
chiefly on a study of mineral dusts, and gratifying 
results have been obtained with one or two effective 
non-silicious dusts readily available in Australia. 


Milling tests with treated wheat indicated that the 
dust is removed in the ordinary mill treating process, 
although the dust treatment has certain disadvantages 
such as its effect on the appearance and free running 
properties of the grain. 

special 


Although the Division does 


not possess the equipment required for 


NATURE 


SEPTEMBER 12, 1942, Vor. 150 


accurate assessment of the relative toxicity of fumi- 
gants, a series of experiments with simple apparatus 
has been carried out to determine the susceptibility to 
fumigants of Calandra and Rhizopertha dominica to 
such fumigants as di-$-chloroethyl ether, chloropic- 
rin, ethyl formate, o-dichlorobenzene, carbon disul- 
phide, ethylene dichloride and carbon tetrachloride. 
Results indicate that Rhizopertha is more susceptible 
to all these fumigants than either of the Calandra 
species. Practical fumigation tests of infested wheat 
in concrete silos have been carried out with ethy! 
bromide and with Cyanogas G, the latter appearing 
to give almost complete control of Rhizopertha 
dominica. The sterilization of stack sites and sheds 
with petroleum oil and tar oil emulsions indicates that 
only those emulsions containing o-dichlorobenzene 
and di-8-chloroethyl ether or their mixtures with 
creosote and oil have given consistently good results 
for killing the developmental stages of C. granaria, 
C. oryze and R. dominica, and good results have been 
obtained with emulsions of carbon disulphide or 
o-dichlorobenzene with crude naphthalene in the 
treatment of wheat shed floors when these are of 
loose earth in which infested grain may be buried. 

In investigations on sheep blowfly, considerable 
progress has been made in compounding two useful 
dressings, the study of repellents and in an investiga- 
tion of the breeding-ground of Lucilia cuprina, which 
is responsible for 90 per cent or more of strikes in 
Canberra. Toxicity studies using the contact toxicity 
technique indicate that 0-4 per cent of arsenious 
oxide is completely non-toxic to prepupe when 
immersed for 30 minutes at 23° C., and «x-dipyrridy! 
is almost as high in toxicity as nicotine, dinitro-o- 
cyclohexyl-phenol and proflavine being only slightly 
toxic. Other entomological investigations have been 
concerned with the eradication of cattle ticks, 
insecticides for the control of wheat weevil and on 
the oriental peach moth. Animal health and nutri- 
tion investigations have covered pleuro-pneumonia of 
cattle, mastitis in dairy cattle, studies on pheno- 
thiazine as an anthelmintic, and blowfly problems 
and coast disease of sheep. 

The Division of Forest Products Investigation has 
extended its work in the field of defence including the 
examination of numerous specifications for all kinds 
of defence and munition needs, the submission of 
advice on substitutes when necessary, and recommen- 
dations in regard to modified manufacturing methods 
or procedures ; its work is claimed to have resulted 
in savings in imports, in the amount of timber used 
and in the use of timber of lower quality. Flax 
investigations have been enlarged and both chemica! 
and engineering research in this field are now centred 
in the Division. The promising work on chemical 
retting is being revived and problems of scutching. 
tow treatment, drying of retted straw and control of 
dew retting are also being studied. 

Food preservation investigations have covered 
problems in the preparation and transport of boneless 
frozen meat, chiefly for the use of fighting services 
overseas, canning problems, the use of o-phenyl-pheno! 
in fillers to restrict bacterial waste in stored eggs, the 
storage of whole egg powder, the handling, treatment 
and storage of fruit, ete., investigations which will 
in future be co-ordinated by a special committee 
representing all bodies carrying out work in this field. 
Protective skin coatings for fruit have been investi- 
gated, particularly the preparation of colloidal wax 
emulsions that leave clear bright films on drying. 
Chemical treatments for the control of mould wastage 
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in stored grains have also been investigated. Fisheries 
investigations have covered smoking of fish, fish liver 
oil production, and investigations on Australian tunas, 
pilchards, multlets, ete. 

Brief reference is made to the work of the National 
Standards Laboratory, to aeronautical investigations 
at the Aeronautical Laboratory, which has now been 
ziven the status of a Division, and to investigations 
in industrial chemistry, including that on unshrink- 
able wool, on wool wax, utilization of minerals and 
on producer gas investigations, particularly the suit- 
ability of Australian hardwoods for the production of 
charcoal. Substantial progress has been made in 
building up a research organization and the develop- 
inent of research methods for dealing with lubrication, 
hearing and wear problems in Australia. The work 
is undertaken as co-operative research with the 
University of Melbourne and housed in the new 
chemistry school. The work of the Dairy Research 
Section has included a survey of the properties of 
Australian butter and the storage and transport of 
Hutter fat without refrigeration. 


NORTH SYRIAN ARCHAOLOGY 
AND OLD TESTAMENT SOURCES 


rTCHE July-August number of Man contains, among 

other interesting matter, a résumé of the most 
recent results obtained by Commander Schaeffer at 
his Ras Shamra dig. North Syria was a_ very 
important area geographically in prehistoric times, 
and the excavations at Ras Shamra, like those of 
Mersin in Cilicia, alas searcely more than begun, may 
well prove to be some of the most interesting in the 
Near East. 

The early story of Ras Shamra goes back into 
Neolithic times, and a peculiar dark, incised pottery 
las been found in the lowest level, which, at Mersin, 
eceurs in a definitely Neolithic milieu associated 
with a splendid industry made in obsidian. But at 
a later date Ras Shamra was a Bronze Age Canaanite 
town of considerable importance and the capital of 
the kingdom of Ugarit, well known in Egypt, Baby- 
lonia and the Hittite empire. It was a meeting-place 
of Minoan, Mycenean, Babylonian and Anatolian 
cultures. Cuneiform texts have been unearthed 
which reveal the Canaanite mythology and were at 
any rate one of the sources drawn upon by the writers 
of the Old Testament. 

The last (1938-39) of the ten seasons of pre-war 
work has considerably strengthened our knowledge 
in this respect, having enabled certain documents to 
he accurately dated; and it would now seem that 
many of the Patriarchal stories of the Old Testament 
were not mere oral tradition collected by authors of 
the time of Solomon and later, but were part of a 
written heritage derived from the Canaanite Bronze 
Age. Furthermore, it would appear that some of 
the religious and moral progress achieved farther 
south by the great Old Testament prophets had 
already started some centuries earlier in the mother- 
civilization of that Israelite culture which has meant 
so much to the world. 

The latest work also unearthed the royal palace- 
fortress, which was protected by square towers of 
inassive stone-work and in which were found the royal 
archives. The contents of the palace as a whole 
were very interesting and included a fine gold 
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encrusted battle-axe with an iron blade belonging to 
the end of the fifteenth century B.c., as well as the 
muster roll of the army of Ugarit, naming the o.-ticers 
and men and the number of bows and slings handed 
over to them. The tale of dismantling, restoration 
and final destruction which the excavations unfold 
seems to show that this kingdom of Ugarit with its 
capital of Ras Shamra finally went under at the 
beginning of the twelfth century B.c. to those same 
northern sea-borne invaders who effected the ruin 
of Troy. All this new information we owe to Ras 
Shamra and the labours of Commander Schaeffer and 
his archeological and literary helpers. 


M. C. BuRkKITT. 


FEEDING AND BREEDING OF 
CALANUS FINMARCHICUS 


HE importance of Calanus finmarchicus in the 

economics of the sea is so great that more atten- 
tion has been paid to it than to any other copepod. 
That Dr. F. Gross and Mr. J. E. G. Raymont are now 
able to keep the adults for months under controlled 
conditions is a very definite advance on former work, 
and the two papers now before us are full of interest 
and suggestive observations. 

Dr. Gross*, in previous experiments, had made 

successful persistent cultures of many diatoms, using 
“Erdschreiber” as medium (a combination of nitrates, . 
phosphates and soil extract) and had specialized in 
extending the method to minute flagellates. The 
present work on Calanus depends on its feeding on 
these cultures—both diatoms and _ flagellates—and 
its main importance lies in the fact that such food is 
found to be sufficient for the adults during their 
normal life-time. It is shown conclusively that for 
long periods Calanus can live entirely on a diatom 
diet, or one of diatoms and flagellates together, pro- 
vided that there is a large amount of the food present, 
much more than under natural conditions in the sea. 
For a shorter period, they can live on flagellates alone. 
Nicholls*, from field data, placed the life of an adult 
female at about six weeks. In Raymont’s and Gross’s 
large cultures of females, more than half the animals 
generally remained healthy for three to nine weeks, 
while a few were kept active for more than a hundred 
days. The maximum number of adult animals which 
could live successfully in 200 ¢.e. Erdschreiber 
medium, with excess of food and weekly change of 
medium, was approximately twenty. Adult males 
did not live so long as the females, and this is probably 
what takes place in Nature, as has already been 
suggested by Ruud‘. The present experiments show 
that the females feed more actively than the males, 
the number of fecal pellets being more than 2-10 
times as great and the size of the pellets of the 
females greatly exceeding those of the males. The 
moulting of Stage V was found to be a critical stage 
when many specimens died. 

The diatoms used included large and small species, 
the large Ditylium being specially useful. That 
Calanus finmarchicus is a mixed feeder in its natural 
surroundings is well known, and it has been shown 
by Lebour® and Marshall* that Crustacea remains are 
sometimes to be found in the gut contents. Marshall 
states that ‘“‘a certain proportion of Calanus are always 
found eating crustaceans”. She found that 7—48 per 
cent of the guts examined contained Crustacea, 
according to the season, and they were usually taken 
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departments and other institutions and organi- 
zations which ‘are concerned with that effort. This 
applies particularly to the National Standards 
Laboratory, the Aeronautical Research Laboratory, 
the Forest Products Laboratory and the Division of 
Industrial Chemistry. The reference to these activi- 
ties is limited to brief general statements or omitted 
entirely. 

Plant investigations have been concerned with 
native or naturalized plants as alternative sources of 
fibre, particularly as a substitute for jute, and investi- 
gations aimed at ascertaining the difference between 
the fibre from various Linum (flax) strains of good 
type are being continued. A survey is in progress to 
ascertain the position with regard to domestic sup- 
plies of vegetable and farm crop seed and methods of 
maintaining them. Weed investigations have shown 
that the St. John’s wort can be virtually eliminated 
wherever subterranean clover can be grown success- 
fully, but spraying with chemicals has failed to 
control an infestation of blackberry, and the work 
on both nutgrass (Cyperus rotundus) and mintweed 
(Salvia reflexa) has indicated that chemical sprays are 
of no value in controlling either plant. Field 
experiments on the control of take-all and the root-rot 
of wheat have continued at three sub-stations. 

The work on the chemistry of tobacco at the Uni- 
versity of Sydney was discontinued, as well as the 
study of disease resistance by the Section of Genetics. 
Work on the yellow dwarf disease, however, has 
continued actively, as well as investigations on smoking 
quality and physiological investigations. Fruit in- 
vestigations have included an extension of the 
experiments on wax coatings for apples, and a 
reorganization to co-ordinate the wider attack on this 
problem organized by the Division of Food Preserva- 
tion. A re-examination and summary of the results 
of the work carried out in Tasmania on the brown- 
heart problem during the last five years has been 
made. Extended co-operation with the Tasmanian 
Department of Agriculture in experiments, particu- 
larly in relation to the effect of different stocks and 
pruning technique on the keeping quality of apples, 
has also been a feature of the season. 

Other investigations have been concerned with 
storage disorders and with fruit physiology in relation 
to keeping quality and seasonal climate. Work on 
pre-storage treatments to increase the cool- and 
common-storage capacity has now been greatly 
expanded. A survey is also in progress in coastal 
Queensland areas to locate indigenous or naturalized 
plants, which may be sources of certain drugs such 
as caffeine, ephedrine, cocaine, quinine substitutes 
and substances such as derris. Attention has also 
been given to potato virus diseases, particularly to 
virus X, and trials have been made on fungicidal 
dusts for the treatment of maize seed. The dusts 
had no perceptible effect on germination or vigour of 
early growth, except at Canberra, and then only when 
inferior or diseased seed was used. 

Laboratory work of the Division of Economic 
Entomology on weevil control has been concentrated 
chiefly on a study of mineral dusts, and gratifying 
results have been obtained with one or two effective 
non-silicious dusts readily available in Australia. 


Milling tests with treated wheat indicated that the 
dust is removed in the ordinary mill treating process, 
although the dust treatment has certain disadvantages 
such as its effect on the appearance and free running 
properties of the grain. 

special 


Although the Division does 


not possess the equipment required for 
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accurate assessment of the relative toxicity of fumi- 
gants, a series of experiments with simple apparatus 
has been carried out to determine the susceptibility to 
fumigants of Calandra and Rhizopertha dominica to 
such fumigants as di-$-chloroethyl ether, chloropic- 
rin, ethyl formate, o-dichlorobenzene, carbon disul- 
phide, ethylene dichloride and carbon tetrachloride. 
Results indicate that Rhizopertha is more susceptible 
to all these fumigants than either of the Calandra 
species. Practical fumigation tests of infested wheat 
in concrete silos have been carried out with ethy]l 
bromide and with Cyanogas G, the latter appearing 
to give almost complete control of Rhizopertha 
dominica. The sterilization of stack sites and sheds 
with petroleum oil and tar oil emulsions indicates that 
only those emulsions containing o-dichlorobenzene 
and di-8-chloroethyl ether or their mixtures with 
creosote and oil have given consistently good results 
for killing the developmental stages of C. granaria, 
C. oryze and R. dominica, and good results have been 
obtained with emulsions of carbon disulphide or 
o-dichlorobenzene with crude naphthalene in the 
treatment of wheat shed floors when these are of 
loose earth in which infested grain may be buried. 

In investigations on sheep blowfly, considerable 
progress has been made in compounding two useful 
dressings, the study of repellents and in an investiga- 
tion of the breeding-ground of Lucilia cuprina, which 
is responsible for 90 per cent or more of strikes in 
Canberra. Toxicity studies using the contact toxicity 
technique indicate that 0-4 per cent of arsenious 
oxide is completely non-toxic to prepupze when 
immersed for 30 minutes at 23° C., and xx«-dipyrridy! 
is almost as high in toxicity as nicotine, dinitro-o- 
cyclohexyl-phenol and proflavine being only slightly 
toxic. Other entomological investigations have been 
concerned with the eradication of cattle ticks, 
insecticides for the control of wheat weevil and on 
the oriental peach moth. Animal health and nutri- 
tion investigations have covered pleuro-pneumonia of 
cattle, mastitis in dairy cattle, studies on pheno- 
thiazine as an anthelmintic, and blowfly problems 
and coast disease of sheep. 

The Division of Forest Products Investigation has 
extended its work in the field of defence including the 
examination of numerous specifications for all kinds 
of defence and munition needs, the submission of 
advice on substitutes when necessary, and reeommen- 
dations in regard to modified manufacturing methods 
or procédures ; its work is claimed to have resulted 
in savings in imports, in the amount of timber used 
and in the use of timber of lower quality. Flax 
investigations have been enlarged and both chemical 
and engineering research in this field are now centred 
in the Division. The promising work on chemical 
retting is being revived and problems of scutching, 
tow treatment, drying of retted straw and control of 
dew retting are also being studied. 

Food preservation investigations have covered 
problems in the preparation and transport of boneless 
frozen meat, chiefly for the use of fighting services 
overseas, canning problems, the use of o-phenyl-phenol 
in fillers to restrict bacterial waste in stored eggs, the 
storage of whole egg powder, the handling, treatment 
and storage of fruit, etc., investigations which will 
in future be co-ordinated by a special committee 
representing all bodies carrying out work in this field. 
Protective skin coatings for fruit have been investi- 
gated, particularly the preparation of colloidal wax 
emulsions that leave clear bright films on drying. 
Chemical treatments for the control of mould wastage 
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in stored grains have also been investigated. Fisheries 
investigations have covered smoking of fish, fish liver 
oil production, and investigations on Australian tunas, 
pilchards, mullets, ete. 

Brief reference is made to the work of the National 
Standards Laboratory, to aeronautical investigations 
at the Aeronautical Laboratory, which has now been 
ziven the status of a Division, and to investigations 
in industrial chemistry, including that on unshrink- 
able wool, on wool wax, utilization of minerals and 
on producer gas investigations, particularly the suit- 
ability of Australian hardwoods for the production of 
charcoal. Substantial progress has been made in 
huilding up a research organization and the develop- 
inent of research methods for dealing with lubrication, 
hearing and wear problems in Australia. The work 
is undertaken as co-operative research with the 
University of Melbourne and housed in the new 
chemistry school. The work of the Dairy Research 
Section has included a survey of the properties of 
Australian butter and the storage and transport of 
butter fat without refrigeration. 


NORTH SYRIAN ARCHAOLOGY 
AND OLD TESTAMENT SOURCES 


THE July-August number of Man contains, among 

other interesting matter, a résumé of the most 
recent results obtained by Commander Schaeffer at 
his Ras Shamra dig. North Syria was a_ very 
important area geographically in prehistoric times, 
and the excavations at Ras Shamra, like those of 
Mersin in Cilicia, alas scarcely more than begun, may 
well prove to be some of the most interesting in the 
Near East. 

The early story of Ras Shamra goes back into 
Neolithic times, and a peculiar dark, incised pottery 
lias been found in the lowest level, which, at Mersin, 
occurs in a definitely Neolithic milieu associated 
with a splendid industry made in obsidian. But at 
a later date Ras Shamra was a Bronze Age Canaanite 
town of considerable importance and the capita! of 
the kingdom of Ugarit, well known in Egypt, Baby- 
lonia and the Hittite empire. It was a meeting-place 
of Minoan, Mycenean, Babylonian and Anatolian 
cultures. Cuneiform texts have been unearthed 
which reveal the Canaanite mythology and were at 
any rate one of the sources drawn upon by the writers 
of the Old Testament. 

The last (1938-39) of the ten seasons of pre-war 
work has considerably strengthened our knowledge 
in this respect, having enabled certain documents to 
he accurately dated; and it would now seem that 
inany of the Patriarchal stories of the Old Testament 
were not mere oral tradition collected by authors of 
the time of Solomon and later, but were part of a 
written heritage derived from the Canaanite Bronze 
\ge. Furthermore, it would appear that some of 
the religious and moral progress achieved farther 
south by the great Old Testament prophets had 
already started some centuries earlier in the mother- 
civilization of that Israelite culture which has meant 
so much to the world. 

The latest work also unearthed the royal palace- 
fortress, which was protected by square towers of 
inassive stone-work and in which were found the royal 
archives. The contents of the palace as a whole 
were very interesting and included a fine gold 
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encrusted battle-axe with an iron blade belonging to 
the end of the fifteenth century B.c., as well as the 
muster roll of the army of Ugarit, naming the o.ticers 
and men and the number of bows and slings handed 
over to them. The tale of dismantling, restoration 
and final destruction which the excavations unfold 
seems to show that this kingdom of Ugarit with its 
capital of Ras Shamra finally went under at the 
beginning of the twelfth century B.c. to those same 
northern sea-borne invaders who effected the ruin 
of Troy. All this new information we owe to Ras 
Shamra and the labours of Commander Schaeffer and 
his archeological and literary helpers. 
M. C. BuRkITT. 


FEEDING AND BREEDING OF 
CALANUS FINMARCHICUS 


HE importance of Calanus finmarchicus in the 

economics of the sea is so great that more atten- 
tion has been paid to it than to any other copepod. 
That Dr. F. Gross and Mr. J. E. G. Raymont are now 
able to keep the adults for months under controlled 
conditions is a very definite advance on former work, 
and the two papers now before us are full of interest 
and suggestive observations’. 

Dr. Gross*, in previous experiments, had made 
successful persistent cultures of many diatoms, using 
“Erdschreiber”’ as medium (a combination of nitrates, 
phosphates and soil extract) and had specialized in 
extending the method to minute flagellates. The 
present work on Calanus depends on its feeding on 
these cultures—both diatoms and _flagellates—and 
its main importance lies in the fact that such food is 
found to be sufficient for the adults during their 
normal life-time. It is shown conclusively that for 
long periods Calanus can live entirely on a diatom 
diet, or one of diatoms and flagellates together, pro- 
vided that there is a large amount of the food present, 
much more than under natural conditions in the sea. 
For a shorter period, they can live on flagellates alone. 
Nicholls’, from field data, placed the life of an adult 
female at about six weeks. In Raymont’s and Gross’s 
large cultures of females, more than half the animals 
generally remained healthy for three to nine weeks, 
while a few were kept active for more than a hundred 
days. The maximum number of adult animals which 
could live successfully in 200 c.e. Erdschreiber 
medium, with excess of food and weekly change of 
medium, was approximately twenty. Adult males 
did not live so long as the females, and this is probably 
what takes place in Nature, as has already been 
suggested by Ruud‘. The present experiments show 
that the females feed more actively than the males, 
the number of fecal pellets being more than 2-10 
times as great and the size of the pellets of the 
females greatly exceeding those of the males. The 
moulting of Stage V was found to be a critical stage 
when many specimens died. 

The diatoms used included large and small species, 
the large Ditylium being specially useful. That 
Calanus finmarchicus is a mixed feeder in its natural 
surroundings is well known, and it has been shown 
by Lebour® and Marshall® that Crustacea remains are 
sometimes to be found in the gut contents. Marshall 
states that ‘‘a certain proportion of Calanus are always 
found eating crustaceans”. She found that 7—48 per 


cent of the guts examined contained Crustacea, 
according to the season, and they were usually taken 
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where there were few diatoms about. It is therefore 
important to know that Crustacea can be dispensed 
with. Lowndes’ clearly shows that the varied move- 
ments of Calanus indicate different methods of feeding 
at different times and from the anatomy of the mouth 
parts that it should be able to catch and select food. 
Harvey*® has made observations in this connexion 
from which it is probable that, while the small diatoms 
are filtered, the larger species are caught by the mouth 
parts. It appears that Calanus is able in this way 
to select its food and does not depend entirely on its 
filtering mechanism. 

Crawshay (see Lebour®) reared Calanus in the 
Plymouth Laboratory through the whole of its life- 
history, feeding it on Nitzschia. Raymont and Gross 
reared it as far as the fourth naupliar stage only. 
It should be very easy, however, to continue the 
experiments on the present lines, and rear it through 
all its stages. They found that a constant temperature, 
5°-12° C., is essential for all these experiments, but 
spawning was apparently less prolific; hatching and 
subsequent growth of the nauplii was poorer and 
moulting of the Stage V copepodite was less successful 
at the lower temperature. 

The eggs swelled up enormously when released 
from the oviduct into the water, and they always 
fell to the bottom of the vessel. The second paper 
deals with the specific gravity of the eggs, nauplii, 
Stage V and adults, estimated from the rate of sink- 
ing of anesthetized specimens in sea-water and solu- 
tions of different density of gum arabic in sea-water. 
The eggs are not buoyant but sink in sea-water at a 
rate of about 2-5 em. per minute. The density of the 
eggs is almost the same as that of the nauplius and 
adults (male and female), but there is a surprising 
difference in Stage V, the specific gravity of which 
is only slightly higher than that of the sea-water 


used, namely, 1-0255-1-0265 (eggs 1-045-1-049, 
newly hatched nauplii and males and females 


1-043—1-047). The authors suggest that the low 

density of Stage V and the consequent economic use 

of its fat reserves make this stage suited best for tiding 
the species over the winter months. 

* Raymont, J. E. G., and Gross, Dr. F., the Feeding and of 
Calanus finmarchicus under Laboratory Conditions’, Proc. Roy. 
Soc. Edin., B (Biology), 61, Part 11] (No. 20), 267-87. 1s. 9d.; 
Gross, F., and Raymont, J. E. G., “The Specific Gravity o 
Calanus finmarchicus’’, ibid., (No. 21), 287-96 (1942). 9d. 

* Gross, F., J. Mar. Biol. Assoc., 21, 753-68 (1937). 

* Nicholls, A. G., J. Mar. Biol. Assoc., 19, 83-110 (1933). 

* Ruud, J. T., Cons. Perm. Int. Explor. Mer., Rapp. Proc. Verb., 56, 
1-84 (1929). 

* Lebour, M. V., J. Mar. Biol. Assoc., 12, No. 4, 644-77 (1922). 

« Marshall, 5. M., J. Mar. Biol. Assoc., 13, 473-79 (1924). 

+ Lowndes, A. G., Proc. Zool. Soc. London, Part 3, 687-715 (1935). 

* Harvey, H. W., J. Mar. Biol. Assoc., 22, 97-100 (1937). 

* Lebour, M. V., J. Mar. Biol. Assoc., 11, 1-16 (1916). 


FORTHCOMING EVENTS 


Wednesday, September 16 
INSTITUTE OF MARINE ENGINEERS (at the Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, London, 8.W.1), at 5.30 p.m. 
—Dr. 8. F. Dorey: “Reduction Gearing for Marine Steam Turbines” 
(Parsons Memorial Lecture). 
Friday, September 18 
PuysicaL Society (OptTicaL Group) (in the Physics Department 
of the Imperial! College, Imperial Institute Road, London, 8.W.7), at 
3 p.m.—Dr. C. R. Burch: (1) “Some Applications of the Optical 
See-saw Diagram’; (2) “The Evolution of a Reflecting Microscope 
Objective”. Mr. J. L. Houghton: “Combinations of Spherical Lenses 
to replace Non-spherical Refracting Surfaces’’. 


Saturday, September 19 

INSTITUTE OF PHYSICS (JOINT MEETING OF THE MANCHESTER AND 
DISTRICT BRANCH AND THE INDUSTRIAL RADIOLOGY GRovP) (in the 
Physics Department of the University, Oxford Road, Manchester), 
at 2.30 p.m.—Dr. R. Jackson: “‘The Radiography of Heavy Metals’’. 
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APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

HEAD OF THE DEPARTMENT OF PHARMACY AND BIOLOGY—The 
Principal, Central Technical College, Suffolk Street, Birmingham | 
(September 19). 

LECTURER IN MECHANICAL ENGINEERING—The Clerk to the 
Governors, Mining and Technical School, Heanor, Derbyshire (Sep- 
tember 21). 

MALE TEACHER (GRADUATE) OF ENGINEERING MATHEMATICS AN} 
SCIENCE at the Oxford Schools of Technology, Art and Commerce—- 
The Chief Education Officer, City Education Office, 77 George Street, 
Oxford (September 21). 

ASSISTANT IN AGRICULTURAL ECONOMICS SECTION OF THE DEPART- 
MENT OF AGRICULTURE, FOR FARM Costs INVESTIGATION—The 
Registrar, The University, Leeds (September 21). 

DIRECTOR OF THE CHEMICAL RESEARCH LABORATORY, TEDDINGTON 
—The een Central Register (Ref. F690), Ministry of Labour 
and National Service, Sardinia Street, Kingsway, London, W.C.: 
(September 30). 

LECTURER IN MECHANICAL ENGINEERING—The Director of Educa- 
tion, The Polytechnic, Regent Street, London, W.1. 

CHIEF ENGINEER—The Secretary, Derby Gas Light and Coke Co., 
Gas Offices, Friar Gate, Derby. 

BIOCHEMIST to work in the Department of sutchoey under the 
direction of the Pathologist—The Pathologist, Royal Infirmary, 
Preston, Lancs. 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Hull Bulletins of Marine Ecology. Edited by Dr. A. C. Hardy and 
Dr. C. E. Lucas. Nos. 9 and 10, Vol. 2: Continuous Plankton Records. 
Phytoplankton in the North Sea, 1938-39, Part 2: Dinoflagellates, 
Phaeocystis, etc., by Dr. C. E. Lucas; The Faeroe-Shetland Channel, 
1939, by Dr. C. E. Lucas, N. B. Marshall and C. B. Rees. Pp. 47—94 + 
plates 39-62. (Hull: University College.) 8s. (218 

Proceedings of the Royal Irish Academy. Vol. 48, Section A, No. 2: 
The Energy of the 1s2s*S State of the Helium Atom and related Two- 
Electron Ions. By T. 8S. Wheeler. Pp. 43-54. (Dublin: Hodges, 
Figgis and Co., Ltd.; London: Williams and Norgate, Ltd.) 1s. (218 

Freshwater Biological Association of the British Empire. Tenth 
Annual Report for the Year ending 31st March 1942. Pp. 40. (Amble- 
side: Freshwater Biological Association for the British Empire.) (248 

Economic Proceedings of the Royal Dublin Society. Vol. 3, No. 11: 
The Biology and Natural Control of the Larch-shoot Moth, Argyresthia 
laevigatella H.-S. By Dr. Bryan P. Beirne, Pp. 130-149. (Dublin: 
Hodges, Figgis and Co., Ltd.; London: Williams and Norgate, 
Ltd.) 2s. (248 

Proceedings of the Royal Irish Academy. Vol. 48, Section C, No. 5: 
The Galway Fishery. By Arthur E. J. Went. Pp. 233-253. (Dublin: 
Hodges, Figgis ami Co., Ltd.; London: Williams and Norgate, 
Ltd.) 2s, [278 

Geological Survey of England and Wales. Sheet 87: Barnsley. 
Scale of 1 inch to 1 Statute mile. Third edition. 28 in. x 23% in. 
(Southampton: Ordnance Survey Office.) 2s. net. (278 


Other Countries 


Victorian Bush Nursing Association. 29th Annual Report and 
Statement of Accounts to 30th June 1940. Pp. 352. 30th Annual 
Report and Statement of Accounts to 30th June 1941. Pp. 119. 
(Melbourne: Victorian Bush Nursing Association.) (208 

Commonwealth of Australia: Council for Scientific and Industrial 
Research. Division of Food Preservation and Transport, Circular 
No. 4-P: Notes on the Application of Refrigeration to the Australian 
Fishing Industry. Pp. 18. Pamphlet No. 111: The Biology and Culti- 
vation of Oysters in Australia, 2: A Note on the Calcium Content of 
some East Australian Waters; 3: Biochemistry of the Proximate 
Constituents. By G. Humphrey. (Division of Fisheries, Report No. 7.) 
Pp. 40. (Melbourne : Government Printer.) [208 

Smithsonian Institution. War Background Studies, No. 3: The 
Peoples of the Soviet Union. By Ale3 Hrdlitka. (Publication 3690.) 
Pp. ii+29. (Washington, D.C.: Smithsonian Institution.) (218 

Bulletin of the American Museum of Natural History. Vol. 79, 
Art. 6: Type Material of North American Microlepidoptera other than 
Aegeriidae in the American Museum of Natural History. By Alexander 

. Klots. Pp. 391-424. (New York: American Museum of Natural 
History.) j218 

Proceedings of the United States National Museum. Vol. 92, No. 
$142: The Identity of some Marine Annelid Works in the United 
States National Museum. By Olga Hartman. Pp. 101-140. (Wash- 
ington, D.C.: Government Printing Office.) (218 

Uganda Protectorate. Annual Report of the Forest Department 
for the Year ending 31st December 1941. Pp. 8. (Entebbe: Govern- 
ment Printer.) 1s. (248 

U.S. Department of Agriculture. Circular No. 635 : Control of Insects 
attacking Stored Tobacco and Tobacco Products. By W. D. Reed and 
J. P. Vinzant. Pp. 40. Circular No. 647: Toxic and Repellant Sprays for 
the Control of Elm Bark Beetles. By R. R. Whitten. Pp. 12. (Wash- 
ington, D.C.: Government Printing Office.) (268 
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